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ON 

HIP-JOINT DISEASE. 

BY 

LEWIS A. SAYRE, M. D. ,♦ 

Professor of Orthopoedic and Clinical Surgery in Bellevue Hospital 

Medical College, New York. 



Gentlemen : — ^Among the numerous cases present at our clinic 
to-day, we find three of Hip Disease, and, strange to say, they are 
typical representations of this disease in each of its three diflferent 
stages. We shall, therefore, avail ourselves of this opportunity to 
make some extended remarks upon the subject 

Hip Disease, or Morbus Coxan'us, as it is ordinarily called, is 
more frequently observed in childhood than at any other period of 
life, although I have frequently seen it in the adult. The causes of 
the disease, judging from my own personal experience, are at most 
always traumatic. It generally results from an injury, blow, fall, 
wrench, strain, over-exertion, jump, violent exercise, and sudden 
checking of the perspiration, or some other violence done to the 
part, and may occur in any child in the world. In fact, from 
careful observation of some hundreds of cases, I have found it more 
frequently in the active, robust, healthy child, than in the dull and 
sickly one, for the reason that these children are more reckless, 
wild, and romping, and therefore run more risk of injury than the 
feeble, sickly child. I know, gentlemen, that this is not the doc- 
trine that you find in any of your text-books, and is, at the present 

♦ Delivered in Bellevue Hospital Medical College, December 23, 1874. 
Phonographically reported by W. S. George. 
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time, not generally believed by the mass of the profession. I was 
taught, and all your standard works and text-books teach you, 
that it is a disease essentially of a strumous origin, dependent 
entirely upon a tuberculous or scrofulous constitution. One of the 
most distinguished writers on Surgery states distinctly, "No 
struma, no hip disease. " 

I do not pretend to assert, as some have stated, that a strumous 
constitution is a prevention of hip disease, but, on tRe contrary, a 
delicate constitution, or a child with a strumous diathesis, would 
be much more likely to have the disease developed, from the same 
exciting cause, than would the healthy vigorous child. One of 
these children will be just as likely (or more, perhaps) to be in- 
jured by falling from a window, or an apple-tree, or in a railroad 
collision, as the healthy child ; but these sickly, delicate, strumous 
children do not climb apple-trees, jump over stone walls, or indulge 
in any of the dangerous sports of the healthy child, and, conse- 
quently, are not so liable to these accidents. 

The disease may occur in early infancy, through the carelessness 
of the nurse allowing the child to fall from her arms or roll from 
the crib, or in various ways to injure itself. Ordinarily, at this 
period of life, the disease is not developed, from the fact that the 
mass of children are tenderly cared for and these accidents avoided ; 
but, from two to ten years of age, when they are large enough to 
run about and exercise without being under the control of a more 
prudent person, and before they have arrived at an age of suffi- 
ciently mature judgment to guard themselves, is the period of its 
most frequent occurrence — during the age of recklessness. 

The injuries that produce this disease are frequently so slight 
as, at the time, to pass unheeded by the thoughtless child. As 
soon as the momentary pain caused by the accident has faded 
away, the child resumes his games and romps, and neglects to call 
attention to the slight fall, or wrench, or strain, or bruise which he 
has received, not being old enough to comprehend its importance. 
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Later in life, these trivial injuries attract attention and are immedi- 
ately cared for, which is the reason, I presume, that the disease is 
not more frequently found in adult life. 

The pathological changes that these causes produce are either 
Synam/is, from a rapid and excessive change in temperature ; or 
violent wrenches or strains, tearing from its attachments the liga- 
mentum teres, thereby inducing necrosis of the head of the femur 
from rupture of the blood-vessel which supplies it ; or concussions, 
fiills, jumps, blows, will produce an extravasation of blood in the 
articular lamella, which sets up an inflammation, the cartilages 
soon die on account of their low vitality, become eroded and ne- 
crotic, interstitial absorption of the bones takes place, due to the 
constant pressure from muscular contraction, and, finally, exfolia- 
tion. But, no matter what the cause, or which of the tissues 
originally involved, they all, sooner or later, become commingled 
and included in the general destruction. I don't believe the dis- 
ease ever commences in the cartilage, as it is entirely without 
blood-vessels and nerves, and lives simply by imbibition. 

For convenience of description, we will divide the disease into 
three distinct stages, as each represents a different pathological con- 
dition of the parts involved, and as the symptoms also vary to a 
greater or less degree : — 

1. The stage of irritation. 

2. The stage of effusion. 

3. The stage of rupture of the capsule, or perforation of the 
acetabulum. 

In the first stage, or stage of irritation, as it may be called, before 
effusion has occurred within the joint, the symptoms are not well 
pronounced, and it often requires a very careful investigation in 
order to diagnosticate the disease. Generally, the first thing noticed 
is that the child appears very slightly lame when he first gets out of 
bed in the morning, or when first he moves about after some hours 
of rest This limping or halting gait is so slight as hardly to be 
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suspected limb in your hand in such manner as to keep the 
spinous processes on the table while the other lines are at a right 
angle, you will observe that the well limb can be pressed do»n to 
the table so that the popliteal space will touch. The diseased limb 
can be pressed down nearly to this position ; but before the poplit- 
eal space touches ihe plane, you will notice that the pelvis becomes 
tilted, making a curve in the lumbar vertebra, so that the hand can 
be passed between the child's back and the table. 

In flexing the limbs, the well one can be completely flexed, so 
that the knee will touch the thorax. The diseased one cannot be 
flexed to this extent ; and before the knee will touch the thorax, the 
pelvis becomes lifted. Abduction and external rotation may, pos- 
sibly, at this period, be carried nearly to their normal extent, with- 
out much pain. Adduction and internal rotation are much more 
limited. Compression of the head of the femur into the acetabu- 
lum by concussion at the knee, or pressure over the trochanter ma- 
jor, will give pain, providing the pressure is made so that the entire 
head of the femur shall sweep around all parts of the acetabulum, 
ihe pain being made manifest ihe moment the parts come in con- 
tact where the di'e^ise exists. Extension — verj' slight extension — in 
;r (Ureclion gives instant relief On measuringthe thighs, 
>. this early stage of the disease, atrophy of a ^, ^, or J of 
II be found to have occurred. 
ue be delceied in this early st*geand properly treated, 
I, from cxtfusive experience, that the great majority of 
over, with perfect motion and without dcform- 
, gentlemen, which I know to be a fact from 
, is, of itself, a suff'icicnt contradiction to the 
S [Expressed, that the disease was of constitutional ori- 
in death, or if in recovery, with more or less 

feet motion, or anchylosis. If the disease be 

Itage and properly treated, it progresses until 
vithio the joint, and, in oidec to accommodate 
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this increasing effusion, the limb becomes more flexed, abducted, 
and everted, or rotated outward, to unfold, so to speak, the capsular 
ligament, thereby enabling it to accommodate itself to the increased 
amount of fluid within it. 

This is the second stage of the disease. The adductor muscles 
become ver>' rigid and contracted under the influence of reflex irri- 
tation ; constant efforts are made to draw the thigh inward, which 
are unavailing, as it is impossible for the limb to yield to their 
tractile force, owing to the effusion within the capsule compelling 
it to assume the position above described. 

This stage of the disease is attended by the most acute and ago- 
nizing pain, the slightest attempt at motion, concussion, or com- 
pression causing the most distressing torture ; even the jarring of 
the bed, stamping upon the floor, the slamming of a door, or any- 
thing that causes the least movement of tlie bed upon which the 
little sufferer is lying, may be followed by an increase of pain. At 
this period of the disease the attendants are frequently awakened at 
night with a sharp, shrill, agonizing shriek. The mother runs to the 
child — and probably finds it asleep ; she will have scarcely reached 
her .room before the same thing again occurs, and this will fre- 
quently happen during a single night. The inflammation of the 
joint produces reflex contractions ; the muscles are all on guard to 
prevent the joint from having the slightest motion. This incessant, 
constant, unremitting contraction of the muscles preys upon the 
child, producing exhaustion, until finally, through sheer fatigue, 
he may drop off into a moment's slumber, when, the muscles being 
relaxed, the limb falls down, motion is made in the joint, which 
causes such instantaneous pain that the muscles at once give a spas- 
imodic contraction followed by the piercing scream to which I have 
just alluded. 

Of course, at this period of the disease it can hardK' be mistaken ; 
but upon stripping the child, and examining as I have directed 
that he should be examined in the first stage, he will be found to 
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present, both in the erect posture and prostrate position, precisely 
the same appearances as in the first stage, only in a more marked 
degree, the chief differences being that the limb will be more 
flexed, abducted, and everted, and* the joint more fixed ; in fact, 
any attempt to move the limb in this stage of the disease is futile, 
the entire pelvis rolling upon the opposite acetabulum as if the 
diseased hip were anchylosed ; and yet this anchylosis is but 
apparent, being wholly due to muscular rigidity. 

If the disease be not arrested at this stage, it goes on to ulcera- 
tion of the capsule, and effusion of its contents into the cellular 
tissue about the thigh, or else perforation of the acetabulum, and 
escape of the fluid into the pelvic cavity, pressing off the internal 
periosteum before it. 

This is the third stage of the disease ; and immediately the 
capsule is ruptured, and the contents escape, the limb assumes an 
entirely different position. It becomes adduckd, invcried, straight 
at the knee, the pelvis on the diseased side becomes raised (where- 
as before, in the other two stages, it was lower), and the limb is 
shorter. The gluteo-femoral crease is higher than upon the oppo- 
site side. 

If the rupture through the capsule is very large, so that the 
escape of its contents occurs rapidly, this change of form from that 
of the second to that of the third stage may take place in a single 
night. If the opening be small and fissure-like, and the contents 
ooze out slowly, it will require a longer period for the deformity 
to assume the position which it docs in the third stage. In some 
cases, even when the capsule has ruptured or the acetabulum has 
been perforated, the limb will remain in the position of the second 
stage, owing to adhesions which may have occurred, or to the head 
of the bone being locked in the opening through the acetabulum. 
The pain, at this rupture of the joint, is very greatly relieved. It 
has been thought by many authors that at this period the limb was 
absolutely luxated from the acetabulum. The sudden change in 
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the distortion from flexion, abduction, and eversion, with elonga- 
tion, to shortening, inversion, and adduction, has caused this 
belief; but of the fifty-two cases I have exsected I have never 
seen luxation upon the dorsum of the ilium in hip disease except 
in one instance. The absorption of the head and neck of the 
femur, produced by constant pressure, diminishes its size ; the 
acetabulum, being also pressed upon, has been eroded and ab- 
sorbed. But while this interstitial absorption has been going on 
within the acetabulum, periostitis has been going on upon its 
upper and outer borders, throwing out new osteophytes, and the 
capsular ligament has been creeping up, increasing immensely 
the size of the joint, but still retaining within its embrace what 
is left of the head and neck of the femur. It therefore might 
be called a displacement of the acetabulum ; but so long as the 
ca.psule surrounds the head and neck, it ought not to be called a 
dislocation. (As long as the head is within its capsule it cannot 
be called luxated. ) 

The pus or other fluid having now escaped from the capsule, the 
patient is greatly relieved, but the disease still progresses. Con- 
stant muscular contraction promotes interstitial absorption of the 
head and neck and the acetabulum, and the pus which has escaped 
into the cellular tissue burrows in different directions, forming 
abscesses, which open at various points, according to the position 
in which the child has been placed, and finally makes its way 
to the outer world, sometimes opening behind the trochanter, 
sometimes a long distance down the thigh upon the outer side, 
frequently upon its inner side ; and even, as I have seen, if the 
acetabulum has been perforated, making its way between the 
internal periosteum, and forming an opening above the pubis ; so 
that the third stage may be accompanied with external fistulous 
openings, and very' great exhaustion from extensive suppura- 
tion. 

Gentlemen, we now have here three cases t}'pical of the three 
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different stages of the disease I have endeavored to describe to you. 

• 

We will first observe them walk. You will notice this little chiid, 
six years of age, whose trouble dates from a fell down six steps 
some eight months ago. The fall was followed by a slight limp 
some few days afterwards, which has continued at intervals from 
that time to the present. He has complained of but little pain, 
and that always has been in his knee. He has been to numerous 
institutions, and has had various opinions expressed in regard to 
his case ; some terming it rheumatism, others growing pains, and 
again others disease of the knee-joint, for which he has had iodine 
painted upon it as you see ; and it was not until a few days ago that 
he was suspected to haVe disease of the hip. * You see he walks 
around the room with scarcely a perceptible limp ; he stoops to 
pick things from the floor, bending his hip tolerably well. 

The second boy which we here show you, ten years of age, fell 
from a horseblock four months since, striking upon his trochanter 
major, and the injur}' was followed almost immediately by a slight 
lameness. A few days' rest, and he seemed to be so much better 
that no further attention wao paid to it. After some weeks he 
began to complain of his knee, became slightly more and more 
stiff in his hip, but did not complain sufficiently of his hip to 
attract attention to it, until he was brought to me two days ago in 
the condition you now see him. You observe that he cannot walk 
at all, but glides around the room upon one foot, first upon his 
heel, then upon his toe. You see how carefully he preserves his 
right limb from the slightest degree of motion. You will notice, 
when he stands, the limb is bent at the knee and hip much more 
than in the other case, and is apparently longer, and is extended 
in front of its fellow, and strongly abducted and everted. When 



* A few days before Dr. Sayre saw this case, he was brought to the Clinic 
for Diseases of the Nervous System, at the College of Physicians and 
Surgeons, to have a '* neuralgia " of the outer part of the thigh investigated , 
when I made the diagnosis of morbus coxarius. [E. C. Seguin.] 

I* 
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he attempts to stoop to pick up anything from the floor, you will 
observe that he does not bend that leg at all, but sticks it straight 
out behind him, to prevent motion at the hip- joint. 

We now observe this other case, a little girl on crutches. She 
is about five years old, and fell off the stoop nearly a year and a 
half ago, but did not complain for some weeks after the fall, when 
the disease slowly developed, and has gone through its N'arious 
stages, until it has reached its present condition. She is brought 
here to-day for the first time, and you see her condition. She is 
unable to walk except upon crutches, unless she glides along first 
upon the heel, then upon the toe, as in the second case. Her leg 
is shortened, and the foot, you observe, hangs over the instep of the 
opposite side. There has been no mechanical treatment of this 
case to prevent the deformity which you now observe. • 

We will now strip these children, and stand them together upon 
the table before you, that you may see the characteristic deformities 
of the disease in its different stiiges. We now turn the table, so 
their backs will all be towards you. It is a singular coincidence, 
gentlemen, that in each of these cases the disease is on the right 
side. This little fellow in the first stage, you will notice, stands 
firmly upon his left limb ; and his right one, as you see, is very 
slightly flexed at the knee and pelvis, so as to receive no weight. 
The gluteo-femoral crease is lower than upon the opposite side, 
and his natis slightly flattened. His limb is ver)' slightly ab- 
ducted ; but you observe that his feet are parallel — foot not everted. 
Now, look at the second little fellow ; you notice how much more 
his knee is bent, as well as his hip, and his limb stands forward 
from the other, apparendy too long ; and you see his limb is 
much more abducted, and his foot cverkd, a positive evidence of 
effusion within the joint. His natis is more flattened, and the 
gluteo-femorai crease entirely obliterated. We will now pass to 
the third case. You see she requires her crutches to sustain 
herself. But her limb hangs against, and even over, the opposite 
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one. When she stands erect, the pelvis on that side is elevated, 
and the natis rounded out. The gluteo-femoral crease is higher 
upon that than upon her well limb, and the leg is some two or 
three inches shorter than the other. 

We now lay these children upon their backs, and commence 
with the first. You will observe as he lies upon the table, placing 
my hand under his knees, I get the line from the sternum to the 
pubis at a right angle to a line from one ilium to the other, and 
while the spinous processes still lie in contact with the table, I drop 
his left limb and make the popliteal space touch the table without 
any change in his spinous processes, or in the relation of the lines 
I have described. When I drop his right leg you will observe I go 
nearly to the table before altering those relations ; but when I press 
his popliteal space down to the table his pelvis moves, and my 
hand can pass between his back and the table. I flex his left leg 
until the knee touches the thorax. The right one flexes to more 
than a right angle, when, you observe, continuing the flexion, 
his pelvis becomes lifted. Pressing his limb directly upwards in 
this instance seems to give him no pain. When I abduct and 
rotate his limb outward, and then press the limb upward, I pro- 
duce pain, showing the necessity of careful exploration of the entire 
acetabulum. 

We will now place a mattress upon the table and make the same 
examinations. You observe I bring his legs parallel with each 
other, pcrfecdy extended, to all appearances, making the poplit- 
eal spaces touch the bed without, apparently, tilting the pelvis, the 
deformity being so slight that the spring of the mattress obscures it; 
and an examination upon a soft substance like this would, there- 
fore, deceive you, particularly as in this case pressure upon the leg 
at the knee directly upward gives him no pain, the disease in this 
instance being in the inner part of the acetabulum. You can see 
how easily you could be deceived in this particular case, and that, 
probably, is the reason why he has passed through the hands of 
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SO many skillful men in the city without the disease being de- 
tected. 

We now take the second child and lay him on the table, getting 
our lines as before described; and you observe, to obtain them, we are 
compelled to abduct, evert, and strongly flex his thigh. The least 
attempt at motion, in his case, is followed by intense pain and 
spasm of all the muscles, his joint, apparently, being as completely 
fixed by contraction as if there were genuine bony anchylosis ; any 
attempt at motion, as you observe, tilts his pelvis so much that 
even on the mattress it can be noticed and his disease diagnos- 
ticated. 

We now place this third case upon the table, and, to obtain my 
lines as before described, I am compelled to hold the diseased 
limb, not so flexed as in the second child's, but strongly adducted 
beyond the median line ; in fact, as you perceive, a plummet 
dropped from the knee falls outside the lower extremity of the 
femur upon the opposite side. I can bring thai limb parallel with 
the other, but the instant I do it her pclvLs becomes tilted and the 
deformity takes place in the sacro-lumbar region. Many persons 
deceive themselves in this stage of the disease, thinking they have 
performed miraculous cures, correcting the deformity by me- 
chanical appliances, when they simply have made the limbs 
parallel at the ex[)ense of a com|)ensating curve in the lumbar 
region, no movement whatever having taken place within the joint. 
I caution you, gentlemen, against deceiving yourselves in this 
manner. Remembering ah\'ays the lines I have laid down for 
your guidance, which must be as I have described them, that the 
pelvis and trunk may be in their proper relations to each other, 
then the position the limb assumes, while retaining these lines in 
their true relation to each other, gives the exact deformity, and 
indicates the extent to which the disease has progressed. You will, 
then, and only then, have the real deformity which exists at the 
hip-joint. If these lines are not retained in the position which I 
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have described, any change which takes place in the position of 
the limb will be followed by numerous curves in different parts of 
the body as compensating deformities. 

We now come to the treatment of this disease, which, of course, 
varies according to the stage in which we find it, and the reason 
why I have dwelt so particularly upon the diagnosis of the disease 
in its earlier stages is because, as I have before stated, by proper 
treatment at this time, in the great majority of cases, it will be fol- 
lowed by good results. 

In ihcfirsi stage of the disease, if the symptoms of inflammation 
be veiy^ acute, pain and tenderness very great, rest, absolute and 
perfect rest of the joint, is most essentially requisite. In the 
hearty, robust patient in vigorous health, leeches, cups, or other 
local depletion may be necessary ; ice-bags surrounding the joint 
often afford the greatest possible relief, while in other instances hot 
fomentation, the exact opposite, will give the grv3ateit ease. There 
is no rule with which I am acquainted that will guide you in the 
application of heat and cold excepting by practically testing, and 
the one which you find affords the greatest relief, and is the most 
agreeable to the patient, is the one to employ. In addition to these 
local applications, extension should be made by means of a weight 
and pulley secured to the limb by adhesive strips and a roller. The 
adhesive strips should always extend above the knee to avoid 
traction upon this articulation. The pulley should be attached in 
some manner to the bed, the foot of which is elevated ten or 
twelve inches, to make the body a counter-extending force. If the 
bowels be constipated, cathartics, as a matter of course, are indi- 
cated. 

This plan is to be pursued until the more acute symptoms 
have subsided ; but as it is a disease chronic in its nature, long 
confinement in a bed is injurious to the general health, and we 
must, therefore, contrive some mechanical appliance which will 
give extension and counterrcxtension, at the same time admitting 
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motion of the joint while it permits the patient to take exercise in 
the open air. 

In some cases, where the disease is very acute and the children 
very small, this is best effected by placing them in a wire cuirass ; 
a modification of Bonnet's grand appardl will be found very use- 
ful. When this instrument is employed, it is necessary that the 
child should be taken from it vcr}' frequently, and have all the 
joints carefully moved, otherwise too long continued rest of the 
joints may end in anchylosis. In moving the diseased joint, care 
must also be taken to hold the pelvis, and to make slight exten- 
sion upon the diseased limb when motion is given to the joint. 
Perfect rest, long continued, even of the diseased joint, is decidedly 
injurious, as there is danger of it resulting in anchylosis ; hence 
the objection to plaster-paris or any other fixed apparatus in the 
treatment of this disease. The disease is essentially within the 
joint, the capsular ligament not being involved ; hence, all that is 
requisite is extension and counter-extension to i)revent the diseased 
surfaces from being in contact, while at the same time motion is 
given to keep the parts uninvolved \r a healthy condition. 

If the child is large enough to run around, with the thigh suffi- 
ciently long to give attachment to adhesive plasters, the short splint 
which I have used for so many years is altogether the best to 
employ, as it admits of flexion of the knee, and is, therefore, 
more comfortable to the child in the sitting posture. If they are 
ten or twelve years of age, and are too heavy to bear the weight 
of the body upon the instrument without breaking it, or there is 
too much tension ui)on the skin by the adhesive plasters, crutches 
will be necessary when the short instrument is used. If, however, 
the child's thigh is too short, and he is too small to receive a 
sufficient amount of extension bv the use of the short splint, then 
the long splint, which I here show you, is much preferable, and, 
with it applied, the patient is able to take exercise without the use 
of crutches. 
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Before applying the short splint, which we sliall use in this first 
case, it may be as well to describe it. It consists, as you see, of a 
curved cross-bar, surn>ounting the crest of the ilium, well padded 
on its inner surface, and to its two extremities is fastened a perineal 
band for counter-extension ; on its outer surfiice a ball-and-socket 
joint, from which runs an iron rod or bar down the outer side of 
the thigh to within about two inches of the lower end of the 
femur. This outer bar is divided into two sections, one running 
within the other, and gauged or controlled by a rachet and key, 
which can make it longer or shorter. At the lower extremity of 
this outer bar is a projecting bmnch going around to the inner 
surface of the thigh to receive the attachments of the plaster, here- 
after to be described. Both of the lower extremities terminate, as 
you observe, in a cylindrical roller, over which the tags of the plas- 
ters are attached to the two buckles placed at the lower ends of the 
instrument. 

In applying tlie instrument, it is first necessary to have the ad- 
hesive straps to which it is to be fastened properly secured, and 
this is done as follows. When using the short splint, night-exten- 
sion is necessar}', which is effected by means of weight and pulley : 
for this purpose a strip of adhesive plaster, to the lower end of 
which a stout piece of webbing is sewed, is placed on either side 
the leg, extending from the malleoli to above the knee, in order to 
avoid traction on the lateral ligaments of the knee-joint ; this is 
secured by a well-adjusted roller, leaving the pieces of webbing 
projecting for the attachment of the extending force. Next, for 
the application of the instrument, a triangular piece of plaster, in 
which are cut several slits converging toward the apex of the piece, 
is placed on both the outer and inner side of the thigh, first meas- 
uring with the instrument so that the tags which have been sewed 
to the apices of the plasters will exactly conform to the places of 
attachment upon its lower extremities. Having secured these 
with a roller, using care at the upper part of the thigh to reverse 
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each alternate strip of the plasters in carrying round the roller, and 
with another turn taking in the other strips — braiding them in, 
basket-shaped — run the roller down the thigh again and sew. 

In applying the instrument, first buckle on the straps at the 
lower extremity of the femur. Then pass the strap under the 
femur to the buckle at the outer side of the instrument for the 
purpose of keeping it in place. We now pass the perineal band 
around the perineum, and buckle it snugly, but not too tight. We 
next insert the key into the rachet and make gradual extension, 
until the patient is made perfectly easy, and until compression can 
be made upon the femur against the acetabulum without pain. 

If the disease has arrived at the second s/age before we see it, and 
the effusion k very great, which \Vill be indicated by the abduction, 
flexion, and eversion of the limb — sometimes*even fluctuation can 
be detected — the patient must be kept in bed and the extension 
applied to the limb exactly in the line of the distortion, which will 
be in the line of flexion and abduction. This line of extension 
is to be changed day by day, by slight degrees, until the limb is 
brought as nearly as possible to the straight position. Blisters 
applied occasionally over the joint may hasten the absorption of 
this efi'usion. Firm strapping with adhesive plaster around the 
joint and compression with a sponge and roller may also be applied 
for the j)urpose of aiding absorption ; of course, extension being 
used before this compression is employed. It is barely possible 
that the effusion may be so great as to paralyze the absorbents, and 
no treatment will decrease the efi'usion. Under such circum- 
stances aspiration of the joint is not only advisable, but the proper 
treatment, and will be immediately followed by a restoration of the 
joint to its natural position, as you all saw in the case operated 
upon before you last Wednesday. 

When the limb has been brought to nearly its normal position, 
then the treatment by the short or long splint, according to cir- 
cumstances, is the same as in the first stage of the disease, the 
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plasters being re-adjusted as often as necessar}^ Good adhesive 
plaster (Maw's, of London, I have found to be the best), properly 
applied, will frequently remain in position from two to four 
months, seldom requiring removal oftener than once in six weeks 
to two months. 

If the disease has gone to the third stage, capsule ruptured, 
abscesses formed and not yet opened, it is necessar}- to puncture 
these abscesses at various points where they are nearest the surface 
to prevent the pus from burrowing. The limb then being ad- 
ducted, the extension, as a matter of course, must be exactly in 
the opposite direction from what it would be in the second stage 
of the disease, and the limb gradually abducted until it is brought 
parallel with the other, when the splint, either long or short, is 
requisite, to be modified by the abducting scrrw, which I have been 
in the habit of using for many years with great advantage. In 
numerous instances, even when the disease has progressed to this 
stage, by the use of the splint the patient is enabled to improve 
the general health by out-door exercise, which frequently results 
in perfect recover}-, and in some cases with a moderate degree of 
motion. The majority of the cases, however, that have arrived at 
this point before proper treatment has been adopted, are apt to 
recover with more or less complete anchylosis ; in fact, anchylosis 
should be considered in this stage of the disease a very favorable 
termination. 

In this third case we will apply the long splint, which differs 
from the short one described above in the following particulars : — 

In the first place, it extends the entire length of the limb, re- 
ceiving the weight of the body at a cross-bar under the foot, and 
two perineal straps and an iron girdle ver}' nearly encircle the 
pelvis. In this case, where the adduction is so great and the joint 
so fixed, it will be necessary also to apply the abducting screw, and 
in some cases, where the inversion is very great, a screw for the 
rotation of the foot outward is also necessary, as in the instrument 
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I now show you. In this particular case we will apply the splint 
with the abducting screw added. The long bar, reaching from the 
pelvis to the bottom of the foot, is hollow, and has another bar 
running inside of it furnished with a rachet and key, by which we 
make extension, and wliich is locked in the same wav as the short 
splint. The cross-bar at the bottom of the instrument (similar to 
Taylor's) is covered with leather to keep from making a noise on 
the pavement while walking, and a strong leather strap is passed 
beneath two iron rods above this latter for the purpose of buckling 
on the adhesive strap upon the leg to make extension. 

In applying it you take two strips of strong moleskin adhesive 
plaster from two to four inches in width, according to the size of 
the patient, and the entire length of the limb, the upper extremity 
of the plaster being divided into strips for two or three inches. 
Strong webbing, an inch or two in length, with buckles, is sewed 
fast to the lower extremities of the plasters. These plasters are 
then placed on either side of the leg in such manner as to leave 
the buckles a little above the ankle-joint, and secured by a snugly- 
adjusted roller, so applied as to leave the tags with buckles attached 
hanging loose, the roller being carried up over the knee, and as far 
up the thigh as can be done with convenience, when the upper 
split ends of the plasters are reversed and braided in with the roller 
as it turns down the thigh, securing it smoothly. The stocking 
is then pulled up on the foot, holes having been cut on either side 
for the buckles to pass through, and the shoe applied with holes 
cut through it in the same way. 

The instrument is now placed on the outer side of the leg, and 
the cross-bar at the bottom brought in front of the heel of the shoe, 
and securely buckled to the tigs above described. The pelvis-belt 
is next brought around the hips, and secured by the buckle upon 
the opposite side, and the perineal bands attached as firmly as need 
be. The knee-pad band is then slipped up or down until it is 
made to rest opposite the knee, where it is passed round the leg 
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and buckled fast Extension is now made by the key upon the 
rachet until free compression is borne without pain. The abduct- 
ing screw is then to be used, and daily increased, for the purpose 
of abducting the limb. 

If the limb be strongly flexed, an additional power is applied at 
the posterior part of the instrument at the knee, running up the 
back of the thigh, and secured to the posterior portion of the pelvis- 
belt, and made tighter as occasion may require for the purpose of 
extending the limb. This latter strap should be elastic, for the 
purpose of keeping up a constant tractile force, and at the same 
time allow of flexion when the patient wishes to sit down. A 
fixed or leather strap, as used by Taylor, prevents any motion what- 
ever at the hip, and simply anchyloses the joint. 

By this means many cases that have gone to the third stage of 
the disease may in the course of time recover without exsection, 
as you have seen, with tolerably good form and a moderate degree 
of motion, without any further operative procedure. 

If, however, notwithstanding your treatment, the disease pro- 
gresses, suppuration increases, the joint becoming more and more 
impaired, showing a case of progressive caries, w-e then have no 
remedy except in exsection. 

Nature's only way of curing these cases after they have arrived 
at this point is by the slow exfoliation of the carious bone, and, 
if this is limited in amount, she is oft'^n successful ; but if involv- 
ing the entire head and neck of the femur, with more or less of 
the acetabulum, as it frequently docs, the process is a very tedious 
one, and the patients often succumb before nature completes the 
cure ; and in the most favorable cases healed by kind nature in 
this way, they have been left with permanent deformity, and with 
a verj' much less useful limb than those which have been cured by 
exsection. I have now performed this operation over fifty times, 
and can, therefore, speak with positive assurance upon the sub- 
ject. 
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This operation is very simple, indeed, and attended with no 
danger whatever. The patient being anaesthetized and laid upon 
the well side, an incision is made from a point midway between 
the crest of the ilium and the top of the trochanter major, the knife 
carried firmly down to the ilium, and drawn with a Single sweep 
downward and outward over the posterior cdgQ of the trochanter 
major, and then curved forward and inward, making a crescent- 
shaped incision of some four to six inches in length, according to 
circumstances, and carried fairly down to the bone its entire extent. 
The wound is then held open with spatulas, and a narrow firm- 
bladed bistour)' is carried around the femur just above the trochanter 
minor at right angles to the first incision, and divides the perios- 
teum in both directions as far around the bone as can be reached, 
one-half or three-quarters its circumference. By this circular 
division of the periosteum you avoid the danger of tearing it off from 
the femur below the point where section is to be made. If the first 
incision has not divided tlie periosteum completely, then carry 
your knife again through the first incision from the top of the 
trochanter major down to this cross-incision just described, pressing 
it firmly through the periosteum down to the bone. The perios- 
teal elevator is then placed in these two triangles, and the 
periosteum peeled off from the trochanter, carrying with it 
necessarily the muscular attachments to it. This can be very 
successfully done until you reach the digital fossa at the neck of 
the bone and behind the trochanter, where the blade of the knife 
will be necessar\' to divide the tendinous insertions of the rotator 
muscles. The capsule being freely opened, the head of the bone 
will now be easily thrown from the acetabulum, by strongly 
adducting the limb and depressing it, thereby tearing off the 
internal portion of the bone from its lining periosteum, when 
the finger can be glided around the bone, and with a finger-saw 
it may readily be removed below the trochanter major. By this 
means the periosteum will not be peeled off from the bone below 
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the point of section with the saw, as is too often done by luxating 
the bone too forcibly. 

If upon the first section it is found that the caries has extended 
still fiirther down the femur, you can very easily separate it from 
its periosteal attachments, and whatever amount of bone is 
necessary can be removed in the same manner with the saw. 
Under no circumstances should bone forceps be used in the sec- 
tion of so large a bone. The trochanter major should always be 
removed, even if it is not diseased, as otherwise it would occlude 
the opening, and prevent the escape of the discharge ; and by 
peeling it from its periosteum, as I have before described, the 
attachments of the muscles are all left for future use. 
^ When the head and neck have thus been removed, you have a 
fair opportunity for exploring the acetabulum, and to remove all 
the carious or necrosed bone by scraping and gouging. If the 
acetabulum be perforated, which I have frequently found to be the 
case, with a little care the necrosed bone can be broken off down 
to the point where the periosteum is attached. I have only in one 
instance found the internal periosteum perforated. 

After washing the w^ound carefully with warm water, fill it with 
Peruvian balsam ; a round small plug of oakum, long enough to 
reach the very bottom of the acetabulum, is inserted, and left 
dependent from the wound. The upper and lower ends of the 
incision are then brought together by stitches and adhesive plaster, 
and the patient placed in the wire cuirass which has been con- 
structed for this purpose, with a window opposite the place of 
incision. As it is of the greatest importance that this dressing 
should be done with care, I will describe to you my mode of 
doing it. 

The cuirass being properly prepared and well padded, the patient 
is laid in it so that the anus is opposite the opening and free from 
any possibility of obstruction, when the well leg is the first to be 
dressed. By making it perfectly straight and screwing up the foot- 
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rest until it is brought firmly against the heel of the patient, having 
a pad between the foot and the rest to absorb the perspiration, the 
instep is then well padded with cotton or a blanket, and a roller is 
carried firmly round it and the foot-rest, running up over the limb; 
but before going over the knee a piece of pasteboard, or leather, or 
several pieces of folded paper, are placed over the leg, knee, and 
thigh, and the roller carried firmly over this extemporized splint for 
the purpose of preventing the slightest bending of the knee, when 
the roller is carried up the entire length of the thigh, around the 
perineum and over the outer arm of the instrument, and several 
times back through the perineum, and then across the pelvis, by 
which means the well limb is made a firm counter-extending 
force. 

Two strips of adhesive plaster fi-om two to four inches in width, 
according to the size of the patient, are then placed upon either side 
of the operated limb and secured with a nicely adjusted roller over 
the foot and up the limb and thigh as far as the abscesses on it or 
the wounds will permit, being careful to leave a sufficient length of 
the plasters, at the lower extremit\% free for the purpose of applying 
them to the foot-rest when extension is made, and firmly secured 
by a well-adjusted roller. The foot-rest is then screwed up to meet 
the heel of the shortened limb, and these strips of adhesive plaster 
are brought down around the foot-rest and securely fastened. The 
foot-rest is then extended by the screw slowly, and gradually, at 
times waiting a few moments for the muscles to yield, which have 
been so long contracted, until the limb is brought down to its ftiU 
extent. It sometimes happens that, from long contraction of the 
adductors and the tensor vaginae femoris, subcutaneous section 
of those tendons and fascia will be requisite before the limb can be 
brought to its proper position, even after the head of the femur has 
been removed. After the limb is brought into this position a roller 
is carried from the foot over its entire surface ; a large wad of oakum 
is placed around the wound to absorb the discharge, and the roller 
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is carried firmly over the wound, inner surfiice of the thigh, and 
around the pelvis. I place great importance upon this latter part 
of the dressing, as we thereby compress the tissues, and prevent the 
burrowing of pus, the oakum, which has already been placed in the 
wound, allowing of free drainage, no matter how tight the roller 
may have been applied. 

Immediately after the patient is dressed in this way, and has 
recovered fi^om the anaesthetic, he is capable of being stood up 
against the wall, or riding out in a carriage or boat, and can take 
his daily exercise in this way. I have, in several instances, had 
them removed a long distance, some miles, in fact, within an hour 
of the operation and without the slightest inconvenience or pain. 
This dressing will probably not require to be changed for from 48 
to 60 hours, or until suflScient secretion has been formed to moisten 
the dressings, when the oakum plug can be removed without hem- 
orrhage. If this dressing does not come away easily, warm water 
injections will readily float it out. The wound, made clean, is 
again filled with peruvian balsam and dressed as before. After this 
it may require dressing once or twice a day, according to the 
amount of discharge, and the child should be removed from the 
entire instrument as often as is requisite. The well leg should be 
removed from the instrument at least once a week, and free move- 
ments given to all the joints, ankle, knee, and hip, otherwise we 
may anchylose them, although they are not diseased. The wire 
cuirass should be used from a month to two months, according to 
necessity, afler which the patient can be put upon the long splint 
and allowed to exercise, thereby increasing his prospects of perfect 
motion of the new joint. 

In many of the cases which I have exsected, the motion has 
been as perfect and complete as in the normal joint, and in one 
case, Adolph Rosell, the motion is greater in that joint than upon 
the opposite side, and the limb less than a quarter of an inch shorter 
than the other, although it was sawed three inches below the 
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top of the trochanter major; the head and neck having been 
entirely absorbed, and the acetabulum perforated. Only one of 
my exsections has recovered by anchylosis, and that was from 
neglect in the after-treatment, I never having seen the patient after 
the operation for two years, and the gentleman who had it in 
charge having no experience in the treatment of this class of cases. 
All the other cases that recovered have more or less good motion, 
and infinitely less deformity than those which have recovered by 
nature's process. 

If the surgeon has not the convenience of obtaining the wire 
cuirass, the operation can be made just as successftil by appl3ring 
extension and counter-extension, while the patient is in bed. Of 
course, they lose the advantage of out-door exercise and fresh air, 
which in many instances will be found to be of vital importance. 
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Gentlemen : — This little girl, three years old, was presented to 
you last Saturday, the day after her admission. She came with 
a his: cry of a pharyngitis, for which she had been treated with so 
mucn success, that the mucous membrane of the fauces exhibited 
but few remnants of that disorder. Still, you remember, the child 
appeared to suffer. There was dyspnoea, respiration about forty in a 
minute, temperature 104°, pulse 160 and more, respiration over 
the upper lobe of left lung diminished, in some places harsh, 
approaching the bronchial, some little bronchophony, and corre- 
sponding dullness on percussion. At the same time, we were told 
that there was slight oedema of the feet. From these S}'mptoms 
pneumonia in the left upper lobe was diagnosed. One peculiarity, 
however, required further study, viz., that although the number of 
respirations and of pulsations were both increased, the proportion 
between the two was normal ; whereas, with pneumonia, there 
should be an excessive number of respirations. We looked farther 
for an explanation of the undue frequency of the pulse. It was 
found, as we thought, in the previous history of the child. When 
nine months old, she had hooping-cough, which lasted a long time, 

* Delivered in the amphitheatre of Belicvue Hospital, February ijlh and 
soth, 1875. 
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was complicated with fever, and succeeded by frequent and pro- 
tracted attacks of coughing. Thus we explained the frequency of 
the pulse by the presence of a chronic pulmonary infiltration, in 
consequence of which the heart had to overcome the obstacles in 
the pulmonary circulation by accelerated contractions. Besides, 
the long-continued venous obstruction, and the general hydraemia 
of the patient appeared to explain the oedematous swelling of the 
feet. The treatment was to consist of a daily dose, or two, ac- 
cording to circumstances, of five grains of quinia, with a sufficient 
number of doses of digitalis to reduce the pulse ; for we feared 
that the heart might be exhausted by its over-exertion. There was 
still another reason for this medication. In the hasty examination 
we were permitted to make, the child being very sick and the 
amphitheatre cold, I noticed that the mitral systolic sound was 
rather prolonged and muffled. Still, no diagnosis was based upon 
that fact at the time, although that of endocarditis suggested itselL 
I ordered the digitalis to enable us to make a diagnosis of the cardiac 
disorder, if any there were ; for a murmur will frequently be heard 
when the heart's action is rendered slower. The blood-wave being 
smaller, when the heart moves fast, irregularities of the valves may 
not be detected, while as soon as a larger amount of blood passes 
over the diseased surface, the morbid sounds become distinct On 
the next day, the general condition of the child was much im- 
proved ; temperature ioi-io2j-, dyspnoea not so marked, but a 
distinct murmur was heard over the mitral valve, taking the place 
of the first sound. Endocarditis^ with incompdmcy of the mitral 
valve, suspected on the previous day, was then diagnosticated in 
addition to the pueumonia. Greater attention was then paid to the 
oedema of the feet. We learned, as jxirt of the child's history, that 
not only had the oedema existed before the dyspnoea set in, but 
also that the patient had been unable to walk for a number of 
days, and passive motion had been painful, both in the ankle and 
knee-joints. This important fact finally completed our diagnosis. 
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We had to deal with acute articular rheumatism, rheumatic endo- 
carditis, and pueumonia, occurring contemporaneously or in quick 
succession. To-day the child appears much more comfortable than 
last week. Temperature averages 101-102, reached 104 but once 
ail the week. The symptoms of acute pueumonia have nearly dis- 
appeared, and no new attack has taken place, dyspnoea is moder- 
ate, but the bellows murmur is very loud, both anteriorly and 
posteriorly, both right and left. As there is no unusual amount 
of venous obstruction, the external veins not being much dilated, 
and no general oedema exists, we have reason to believe that this 
loud murmur results from friction of blood, not only over the 
mitral valve, but over the roughened surface of the entire endo- 
cardium, also involved in the morbid process. 

Look at this other patient. She is a girl of ten years, well built 
and robust She denies ever having had pulmonary disease, but 
reports that for -six weeks past she has suffered from severe pains in 
her limbs, particularly in the knee and ankle joints ; has been con- 
fined to her bed for a fortnight, and now cannot walk without pain ; 
has had a slight, short cough for weeks, which has been harder 
and more protracted during the last week ; finally, during the last 
five or six days, has raised blood : yesterday as much as a cupfull. 
Altogether, she feels ver}' ill. Upon examination, we find consid- 
erable dullness over the upper lobe of the right lung, both ante- 
riorly and posteriorly, with some bronchial respiration above, 
greatly diminished vesicular murmur, and some fine rales ; large 
moist rales are disseminated over the left lung. Finally, and most 
noticeably, we discover at the heart roughness of the first sound at 
the pulmonary orifice, and prolonged to the left, in the course 
of the pulmonary arter}'. The diagnosis is clear ; acute articular 
rhmmaiismy endocarditis at the orifice of the pulmonary artery^ solidifi 
cation of the right lung, and pulmonary hemorrhage. Now an affec- 
tion of the pulmonary arter)- is extremely rare in rheumatic endo- 
carditis, particularly when no other locality of the heart is affected. 
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We ought, therefore, to inquire whether, in our case, this stenosis be 
not perhaps congenital. The age of the patient renders this question 
more pertinent than would be the case were she more advanced in 
years. For in congenital disease of the heart, it is precisely the 
pulmonary artery which is most often affected, and the lesion may 
persist later in life, — causing symptoms of heart disease with or with- 
out cyanosis. In order to decide the question, whether the existing 
lesion be congenital or acquired, I offer the following considerations : 
In congenital stenosis of the pulmonary artery, either the foramen 

I 

ovale or the ventricular septum must be found patent. In neither 
case is considerable hypertrophy of the heart a necessary conse- 
quence. If, however, a considerable hypertrophy of the right 
heart is found, with the usual change of the position of the heart 
in such cases, you may conclude that the anomaly is acquired, 
and thus it is here. The heart, a§ measured by percussion, is 
twice its normal size, and this hypertrophy is confined to the right 
ventricle ; — the percussion sound is dull to about a half inch 
beyond the right margin of the sternum, but not beyond the line 
of the nipple towards the left ; and from the pencil-marks made 
while I am percussing, you will perceive that the heart is in an 
oblique position. Our case then is one of the exceedingly rare 
ones of endocarditis, wholly or mostly confined to the right side, 
and to the pulmonary orifice exclusively. 

But its interesting features are not yet exhausted. Is pulmonary 
hemorrhage such as our patient describes a frequent occurrence in 
a recent case of pneumonia? Is it frequent in childhood ? Neither 
the one nor the other. What then does it mean here ? It means 
that some of the deposits in the pulmonary orifice have been torn 
off, once or repeatedly, that the mass was carried into the lungs, 
and that both the pneumonia and the hemorrhage are the results 
of an embolic process and infarctus. Thus, the second excep- 
tional circumstance is in close dependence upon the first, and both 
render the case one of rare interest 
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Third case : This little girl is four years old. She has been well 
until four weeks ago, . At that time she refused to walk or stand. 
The ankle-joints were swollen and painful to the touch, and the 
knee-joints and wrists were in the same condition. The history is 
not very clear, as wc have no other report but that of the mother. 
and that only contains the fact that the ankle-joints were firat 
affected, the wrists next in order. Both are still swelled and pain- 
ful. A rather loud bellows murmur replaces the first sound of the 
heart over the mitral region. These details suffice already for the 
diagnosis, Rheumatic Polyarthnlh • and Endocarditis. The patient 
has a short, hacking cough, and is said to sulfer from frequent 
attacks of nose-bleeding. In the lungs no abnormal respiratory 
sound is heard except some raucous rales. You know that slight 
pulmonary ccdcma and bronchial catarrh accompanied by this 
peculiar short cough, are frequent, indeed, almost inevitable con- 
sequences of mitral incompetency. To the same lesion is due 
the epistaxis, which never occurred before this sickness. It is the 
result of the retardation of venous circulation in the copious and 
loose connective tissues of the nares, than which there is none 
more richly supplied with blood-vessels. In this connection, take 
it for granted, as a general experience, that large numbers of cases 
of epistaxis in infancy and childhood are the results of mitral 
insufficiency, mostly attended by general hydnemia. 

Wliat are the elements common to all these cases? In all exist 
synovitis of a number of joinis, and endocarditis, while other 
symptoms or complications \-ary. The membranous connective 
tissue is inflamed and secreting over many and large surfaces. 
The peculiarity common to both the s>-novial and the serous 
membranes is the large number of hi ood- vessels, and the absence 
of glands. Their difference consists in the absence, on the interior 
of the sjTiovial membrane, of the dense layer of epiihelium which 
covers both the serous and mucous membranes. Therefore, the 
* TcoXvi numeraus, apSpof joint. 
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capillaries of the interior of the synovial membrane flow not below, 
but between the cells, a large number of which are mixed with the 
connective tissue. The intima secretes synovia, not from glands, 
not from transformed epithelium, not from blood-serum, but from 
the nutritive lymph pervading the connective tissue cells and inter- 
stitial spaces. Its secretion is easily induced ; motion of the joint 
is sufficient to increase it. Local irritation is a ready cause for 
hypersemia, hyperplasia, loss of superficial cells, and increased 
liquid secretion similar to that on the serous membrane. Such 
local irritation may be simply confined to one joint, as in trauma- 
tism, or multiple, and extending over a number of joints at the 
same time. In the first case we speak of a monarthritis,* in the 
last of polyarthritis. Polyarthritis — inflammation of many joints — 
cannot result from an injury, it must be attributed to some general 
and diseased condition, which, from its very generality, must be 
sought either in the vascular or nervous systems. 

In regard to the first, it is remarkable how various are the 
specific blood diseases that may be accompanied by multiple joint- 
disease. Scarlatina, variola, pyaemia, and puerperal fever are the 
best known. In the first, an erythematous inflammation seems 
to be determined by an elimination of the poison upon the surface 
of the synovial, analogous to that taking place upon the skin and 
digestive mucous membrane. In variola, where endocarditis has 
been recently described, articular swellings are either due to 
hemorrhage fanalogous to those in haemophilia), or to an eff'usion 
of pus, and these are identical with the arthritis of traumatic or 
puerperal pyaemia. Arthritis is well known to be one of the most 
dangerous symptoms of pyaemia, and in the purulent effusion 
which it determines, is in striking contrast with the serous or sero- 
fibrinous effusion of a rheumatic polyarthritis. This eff'usion, 
which sometimes precedes pain, need not be inflammatory in the 
beginning ; that is, there need not be in the beginning the charac- 

* fioroi single. 
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teristic process in the cell elements. Thus far it may be compared 
with the rapid effusion of pus in generalized purulent peritonitis, 
where the blood is overcharged with white blood-corpuscles, and the 
process is accompanied with paralysis of blood-vessels. It appears, 
therefore, that the presence of foreign matter in the blood consti- 
tutes a powerful predisposition to polyarthritis. This fact, derived 
from observation of diseases other than rheumatism, has been taken 
as a strong support to the theory, that in rheumatism some foreign 
material does circulate in the blood, be that lithic acid, lactic 
acid, or something else. 

Still, the matter is not so easily settled. There is a great differ- 
ence between pyaemia, scarlatina, and rheumatism, in their nature, 
and in their results on secreting surfaces. In pyaemia we know pus 
to be present, and pus is passed through the blood-vessels. In scar- 
latina we presume, almost know, that there is a foreign body in 
the blood, although Recklinghausen's bacteria theory is neither 
proven by him, nor confirmed by others. This foreign material 
is not visible as yet ; at all events it cannot be compared to that in 
pyaemia in size or character. What do we see as the result of this 
material irritation in its synovial and serous eliminations ? The 
rheumatic effusions of scarlatina are not always purulent ; on the 
contrary they are mostly serous ; somewhat thicker and darker in 
many instances, it is true, but purulent in but few instances. Still, 
pus is found sometimes in the synovitis and periostitis of scarlatina. 
But where is pus not found? Is it not the legitimate result of 
any obstruction of the circulation, as soon as leucocytes have a 
chance to escape ? and are they not found in almost all and any 
effusions ? Beside them, and pretty normal effusion of the surfaces, 
nothing is known as yet to exist in scarlatinous eliminations. 
Where ihen is its peculiar foreign material ? If we assume it to be 
present in the effusion, let us not forget that such assumption can- 
not yet rank as a fact in the building up of a theory. 

And now, of what nature is the effusion in rheumatism? Puru- 
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lent ? by no means. Additional leucocytes may be found in the 
serum of any effusion, as stated before ; but the consistent char- 
acter of the synovial and serous effusion in rheumatism is 
markedly watery and deprived of solid admixtures. It compares 
somewhat with copious effusions from large surfaces of mucous 
membranes. The mucous membrane of the intestinal tract will 
secrete a similar liquid by the gallon ; that of the vagina even by the 
ounce or pound. 

Thus, while the act of pouring out depends on the condition of 
the surface, which acts as a sieve, the nature of the morbid process 
underlying it cannot be explained by its result, particularly as long 
as the constituents of the discharge, though changed in proportion, 
are given off by the normal organism. The fiict of purulent dis- 
charges taking place in pyaemia never solved the problem of its na- 
ture, and what we know of the nature of scarlatinous effusion never 
taught us the essence and origin of scarlatina ; and it is equally cer- 
tain, that the nature of rheumatic effusions never exhibited its 
causes. And as to changes in the blood in rheumatism? Neither 
the lactic acid, nor the lithic acid have ever been shown to exist ; 
not even in the liquids effused by the effect of vesicatories have 
they ever been found. 

It is much more rational to assume that some changes in the 
blood-vessels must coexist with the multiple fluxions which consti- 
tute the fundamental phenomena of the disease. I have already 
alluded to that form of arthritis — if it can be claimed as an arthri- 
tis — which occurs in haemophilia, a disease in which the coats of 
the blood-vessels are congeni tally altered or imperfect. It has been 
suggested that an alteration in the lining membrane of the vascu- 
lar system was itself the original cause of the changes which al- 
most certainly take place in the course of the disease. Thus, in 
rheumatism also, the cause of the various effusions would lie, no 
matter what its original source will be found to be, on the whole 
iurface of the intima of the blood-vessels, from the endocardium to 
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the smallest arteiy or vein, even the \'asa vasoram. Endocarditis, 
then, would not be the complication of rheumatism, but its highest 
and most developed expression. I shall return to that question, 
and then you will see why it is that principally the left side of the 
heart, and principally the left vertricle, and principally again the 
atrio-ventricular orifice and mitral \^lvc are affected. 

The influence of the nervous system upon the condition of 
joint effusions is seen both in acute and chronic diseases. Hys- 
terical arthralgia, however, described by Brodie, Stromeycr, Esmarch 
and others, does not fairly belong here. But recently Charcot dis- 
covered profound organic lesions of the articulations as a conse- 
quence of various diseases of the spinal cord. Besides, fatigue 
and exhaustion, prolonged lactation and an irritable nervous sys- 
tem, are just as many sources of predisposition to rheumatism. 
And the fact that warm bathing, tonics and nervines exert frequently 
a wholesome influence in rheumatism, appears to point in the 
same direction. 

There is no proof, however, for the assumption that rheumatism 
is nothing but a neurosis. Dr. F. Lente (The Neurotic Origin of 
Disease, New York, 1875) says of J. K. Mitchell's tendency in 
that regard : **A11 of his cases are such of organic disease of the 
spine, or injury to the medulla, except one" (p. 9). This one 
case, however, claims only that it got well after bleeding, cupping 
over the spine repeated twice, and the administration of salts and 
magnesia ; nor does Dr. Lentc's own case appear more conclusive, 
for the lady of eighty-three whose case he reports (p. 14), appears 
to have suffered from general thrombosis. She had senile gangrene, 
inflammation of both wrists, and cerebral symptoms. 

If, then, the general nen*ous system be not called upon for a 
direct explanation of facts, what would you expect to take place 
when a sudden change of temperature affects the surface of the body ? 
The irritated cutaneous ner\'es exert their reflex action upon the 
/aso-motor nerves, the superficial blood-vessels become contracted, 

2* 
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their contents are suddenly driven below the surface into the 
vascular system of the large viscera, or of the serous and mucous 
membranes. Voluntar}' muscles and lungs are in constant expan- 
sion and contraction, and are, therefore, not very apt to be inun- 
dated. But the surfaces of mucous and serous membranes, offer- 
ing less resistance, are the receptacles into which the blood chased 
from the surface of the skin is suddenly crowded together. The 
lymph contents arc disturbed, epithelial cells softened and dark- 
ened, and secretion of lymph, and serum, and, in some cases, 
migration of white blood-corpuscles may take place. It depends 
on circumstances, previous disease, or vulnerability, whether the 
result will be a ** catarrh " of a mucous membrane, or a ** rheu- 
matic " secretion of synovial membranes, just as it depends on 
individual disposition whether the mucous membrane of phar}'nx 
or intestine, or bronchi, suffer most after wetting of the feet, or 
similar occurrences. 

This is not the only mode by which sudden contraction of the 
blood-vessels proves dangerous. The surface of the body, fourteen 
square feet in the adult, less absolutely, but more in proportion 
to height and weight, in the child, is the principal road through 
which the system gets rid of its heat. The cooling process is 
dependent upon a normal and sufficient cutaneous circulation. 
Sudden contraction of the blood-vessels means sudden accumulation 
of heat in the body ; that is, ** fever," with its consequences on the 
structure of tissue. As early as 1852, Virchow described, as the 
result of fever, parenchymatous inflammation with increase of 
nuclei, and indistinctness of cell contents. In 1864, Zenker 
described in the muscles of persons suffering from typhoid fever, 
a waxy degeneration, beginning in the connective tissue of the 
muscles, of simply degenerative, non-inflammatory character. 
His observations are correct, his explanation of the process is 
insufficient For the term ** degenerative" process does not 
necessarily involve a result from, or complication with, inflam- 
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mation. Thus, traumatisms and trichinosis determine waxy degen- 
eration and cell proliferation at the same time. In accordance 
with this, Waldeyer looked upon fever as a constant cause of both 
passive changes and cell proliferation, and Popoff has but lately 
(1874) described, as the results of increased temperatures, all the 
above changes. They are principally found in the diaphragm, 
recti abdominis, and arteries, in all feverish diseases, such as scarr 
latina, variola, measles, typhoid fever — and principally in those 
which exhibit the highest temperatures, such as scarlatina. They 
are probably a principal cause of chronic endocarditis, and may 
be also of chronic inflammation of almost any organ. At all 
events, we have good reason to believe that organs like the 
Synovial and serous intimae, immensely stocked with cells, and 
swimming in blood and lymph, are very apt to be affected by 
heat alone so produced, or rather accumulated, by the sudden 
contracting of the surface circulation. 

A third cause of polyarthritis may not be general, but is frequent, 
viz., previously contracted endocarditis, with soft fibrinous masses 
deposited on any part of the endocardium. These, detached and 
swimming along in the circulation, may form emboli. In the 
muscles, they may remain undiscovered ; in the brain, they may 
produce paralysis or chorea ; in the joints, attacks of arthritis ; in 
the lungs, infarctus and hemorrhage ; and in the skin, ecchymoses 
in the shape of either purpura, or peliosis. 

Thus you have a clue to many of the points of interest in acute 
rheumatism, both of adults and children. Children I Is rheuma- 
tism a frequent affection in childhood ? Most books say No, the 
age of five or seven years is considered by many the earliest period 
of its occurrence, and a large number of them admit these only as 
rare exceptions in infancy. Two cases at a very early age, nine 
weeks and seven months, both by Staeger, have been reported in 
the journals. As a rule, however, you will find, that the frequent 
occurrence of rheumatism in infancy and childhood is resolutely 
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denied, although every practitioner will have plenty of opportunity 
to come across non-congenital heart diseases at an early age. You 
have to-day seen three cases of the disease, two of which came here 
with a different diagnosis, and several have recently passed under 
your notice, while numerous old cases of endocarditis have pre- 
sented themselves in the course of a short time. Thus, you are 
prepared to disbelieve the axiom that rheumatism is rare in infancy 
and childhood, and, on the contrary, suspect its rather frequent 
occurrence.* 

While, however, it is frequent, it is rather different in many 
respects from the symptomatology of the same affection in the 
adult. I shall not occupy our time with a recapitulation of what 
you know from your lectures and other clinics. For this clinic has 
been established for the purpose of exhibiting the differences iu 
the symptomatology, etiology, pathology, and therapeutics of the 
diseases of infancy and childhood from the same class of dis- 
orders at an advanced age, and so of forming a sort of comparative 
pathology and therapeutics. There are several peculiarities, which 
I shall enumerate briefly : In the rheumatism of children, the 
swelling of the joints is often but trifling, and sometimes disappears 
after a short time. The pain corresponds with the rapidity and 
quantity of effusion, and is, therefore, not always excessive ; it is 
even trifling, and easily overlooked in rachitical individuals in 
whom flabbincss of synovial membranes and ligamentous apparatus 
are two permanent characteristics. Redness is but slight, or does 
not exist. Temperature is but rarely very high, as long as poly- 

* In this connection I may, however, add that uncomplicated, muscular 
rheumatism is rare in young children. In most cases, where it appears to be 
present, the muscular pain can be easily explained. In torticollis, there is 
often an affection of the spinal column, or a hemorrhage in the sterno-cleido 
mastoid muscle. Roger compares the torticollis of infants with the lumbago 
of adults, which is often traumatic, or the result of rupture of muscular fibres. 
Gubler found articular rheumatism, endocarditis, and chorea some time aftei 
muscular rheumatism. " Growing pains *' are probably of rheumatic origin, in 
not a few instances. 
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arthritis is the only symptom, and sometimes even low, after the 
first attack of an acute endocarditis has set in. Increase of tempera- 
ture may often appear suddenly, and can sometimes be traced to 
an embolic process.* Unless there is endocarditis, respiration is in 
proportion to the fever; perspiration is not copious, urine not 
scanty, not often loaded with uric acid. On the contrary, it is 
frequently copious (particularly in early complication with mitral 
incompetency and venous obstruction), and pale. The course 
of the disease is perhaps still less regular than in the adult. 
It may last a few days, or many weeks or months. It may 
depend on hereditary peculiarities in the structure of the synovial 
intima or it may be induced by neglect of skin, diet, etc. The 
relation of the sexes to each other as met with in adult rheumatism 
does not hold good in the infant or child. Exposure being a fre- 
quent cause, men will suffer more frequently than women. Of 
children, however, I have, I believe, met with more female than 
male patients. Our patients to-day, are all of that sex, and the 
larger number of our heart diseases are also in girls. Visceral 
so-called '* complications " are as frequent in the young as in the 
old, indeed much more so. Pneumonia and Bright's disease are 
rare ; the tendency is rather in the direction of the mucous and 
serous membranes. Pharyngitis, laryngitis, bronchitis, peritonitis, 
are met with, pericarditis and pleuritis are not at all rare. But you 
will find, that as well in these ** complications " as in the original 
synovitis the secretion is more serous than fibrinous. Therefore, 
friction sound is exceedingly rare in both rheumatic pleuritis and 
pericarditis of infancy and childhood. 

After this rapid review, let us look into some special facts. I said 
that the urine is not so red, not so scanty, as in adults. This corre- 

♦ The child presented at the head of the list, had, on the 14th, P. M., a sud- 
den increase of temperature to 104}. At my visit the 15th, we found the 
systolic murmurs less, the first sound setting in in a normal manner, but ter- 
minating in a murmur. Evidently a segment was torn off, and deposited 
somewhere as an embolus, as yet we do not know where. 



38 A. JACOBI. [14 

sponds somewhat with the physiological conditions of the renal 
secretion in the young. In a child of three years the proportion 
of the weight of the kidneys to that of the whole body is 1 1146 ; 
in the adult, 1:230. Lecanu found the whole amount of urine, 
in a child of three or four years, in twenty-four hours, 225-325 
grammes (gr. = 16 grains). Scherer, in one of three and a half, 755 ; 
Rummel, in a boy of three, 885-90A ; in a girl of five, 698-722. 
A kilogramme (two pounds) of the 

Adult's body diitcharges, 29.5 grammca of Urine, 0.420 Urea, 1.101 Solids, 88.4 Water. 
ChUd's *' " 47.4 " " 0.810 " 1.615 «' 45,9 " 

in twenty-four hours. Salts are also increased in the child ; mu- 
cus, extractive materials and uric acid are less by about one-half. The 
younger the child, the larger the proportion of urine and water, 
the smaller that of uric acid. According to Uhle the secretion of 
urine, urea and chloride of sodium, is treble that of the adult, uric 
*acid being less in proportion. The urine of the newly bom has 
a specific gravity of but 1005 or 1007. The amount of uric acid 
is in an inverse ratio to that of urea. Fever increases urea, accord- 
ing to Bartels, but not uric acid, as long as respiration is un- 
impeded. Therefore, copious deposits in the straight lobules of 
the newly born, so commonly met with up to an age of three 
weeks, are the result of insufficient supply of oxygen, and dimin- 
ish rapidly where respiration is speedily and thoroughly estab- 
lished. They are found more in babies who have died of, or with 
asphyxia (Gerhardt, Di«5. of Children, p. 4). The urine is particu- 
larly pale and light where mitral insufficiency is an early symptom 
of rheumatism, or where hydraemia is an early complication. This 
is to be feared because, as I have stated before, salts and nitrogen 
are rapidly eliminated through the kidneys, and besides, even in 
normal conditions, the amount of carbon eliminated through 
lungs and skin is almost twice as large in the child as in the 
adult (Scharling). Moreover, the fever, which would increase the 
amount of eliminated solids, is generally not excessive, and if high, 
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seldom of long duration. The lesions required for effusion, and 
corresponding diminution of temperature, are generally not so 
thorough in the child as in the adult 

One more remark on the inflammation of joints in the child. Both 
traumatic and idiopathic inflammations are frequent. In infancy 
and early childhood there is less exposure, and therefore one great 
cause of rheumatism is eliminated. At that period of life the mu- 
cous membranes are more apt to suff*er. The smaller joints are 
not so easily, or so frequently affected as the larger ones ; thus, 
those of the maxilla, sternum and vertebrae are seldom the seat of 
inflammations. At any age the joints of the lower extremities are 
more liable to disease than any other, because their synovial mem- 
branes are larger, and because morbid materials circulating in the 
blood are more easily deposited in the extensive network of blood- 
vessels covering the intima. Thus it is that the pyaemia of the 
newly bom is so very apt to cause suppurative arthritis of the 
knee-joint Finally, the rapid growth of the synovial membranes, 
and of osseous tissue at the epiphyseal line of the bones, inside 
the joint, constitutes an important predisposition to pathological 
changes. 

The cardiac manifestations of acute rheumatism exhibit in chil- 
dren a number of peculiarities. Their anatomical condition must 
necessarily be similar to that in adults. In both adults and chil- 
dren the mitral valve is most commonly affected ; pericarditis 
comes next in frequency, lesions of the aorta next, and myocardi- 
tis last That endocarditis of the right heart is very rare indeed, 
I have stated before. In all ages the origin of the valvular affec- 
tion is the same. The valves are simply duplicatures of the endo- 
cardium covered with one or two layers of pavement epithelium, and 
joined to each other by elastic and connective tissue. The incipient 
stage of valvular inflammation consists in the production of a 
nucleated blastema with elongation and new formation of blood- 
vessels and hyperplasia of the connective tissue. I-ater, the 
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epithelium exfoliates, and fibrine is deposited on the abraded 
surface. The valve may thus harden and retract, or else in certain 
cases soften, yield to blood pressure, and permit the formation of 
aneur}'sms, or even perforation. Similar changes may occur over 
the whole, or part, of the endocardium. 

What is the relative frequency of heart disease in rheumatism in 
infancy and children? Most authors agree upon one fact, viz.: 
that in early age the large majority of cases, rare though they be 
reputed to be, exhibit localizations in the heart. For instance, 
Picot finds these in 37 cases out of 47, Claissein 14 out of 18. As 
far as my own experience goes, I can say that I look upon the 
absence of heart complication in rheumatism, at that age, as very 
exceptional. Further, I know cases in which endocarditis was for . 
some time the only manifestation of the disease, this preceding all 
articular affections, and many writers on diseases of children have 
made the same observation. At the present time I am in attendance 
on an intelligent and delicate little boy of four years, who, with the 
exception of slight pain in the knee-joint through one or two days, 
which, but for the unusual care and attention of the family, might 
easily have been overlooked, has had no symptoms of rheumatism, 
except well-marked endocarditis, resulting in mitral incompetency. 
The large number of cases in which the final results of endocarditis — 
venous stagnation, bronchial catarrh, epistaxis, chorea, dropsy — 
are the first subjects of complaint, bear out this observation to its 
full extent. In many of these the history of the first rheumatic af- 
fection will be remembered, in others it has never been noticed, 
or has been forgotten. This may happen so much the more fre- 
quently, as endocarditis itself may set in without much fever, or 
other symptoms ; a fact which ought to be carefully kept in mind, 
and induce us to examine day after day, even the slightest case of 
joint affection, for its heart complication. Murmurs, in the be- 
ginning, when indicating serious lesions, will be accompanied with 
more or less rise of temperature. But when they are the result of 
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mere congestion of the surface, and functional incompetency of the 
valves, no variation of the thermometer may be observed. Such a 
condition exists as well on the endocardium, as on the intima of 
the synovial membranes. * Or a murmur may be a temporary symp- 
tom of irregular contraction of the heart, the consequence of a 
true muscular rheumatism of its walls. For this,' although rare, 
may coincide with acute articular rheumatism. In both of these 
instances the murmur is likely to disappear, after some time, in the 
same manner as it will cease with the cessation of functional anxmia 
in adx'anced age, or even after certain slight inflammations oc- 
curring in febrile diseases, as variola. In children, however, 
anaemic murmurs are very rare indeed. Yet the diagnosis of endo- 
carditis is by no means beyond the reach of a doubt, for, although 
a genuine inflammatory murmur may disappear, the majority of 
temporary murmurs are of a non-inflammatory character. 

As the frequency of endocarditis in the rheumatism of infants 
and children is indubitable, is there an explanation of the fact ? 
I look for it first, in the anatomical and physiological peculiarities 
of the young heart In the new-born child the heart weighs from 
eight to thirteen drachms, while that of the adult weighs eight 
ounces. Thus the adult heart has but six times the weight of that 
of the newly born. But the weight of the whole acfult body is 
tNventy-five times that of the newly born. Thus, the newly-born 
heart is four times as heavy, in proportion, as that of the adult. 
With this relative increase in muscular substance, increased 
activity of its function goes hand in hand. Again, the manner of 
circulation of the blood-current must be emphasized. The 
circulation of blood, even in the large arteries, does not depend 
solely upon the action of the heart-muscle and the elasticity of the 
artery walls, but also upon the activity of the voluntary muscles. 
When these contract, the small blood-vessels are emptied ; when 
they relax, these are filled by aspiration. This important factor 
contributing to rapid circulation is not so active in the infant, 
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where the muscular system is but inadequately developed. Thus, 
the heart-muscle has to perform part of the labor which in ad- 
\'anced years is borne by the voluntary muscles. Nor is this all. 
From its ventricular orifice to the insertion of the ductus arteriosus 
Botalli the aorta is narrow in early age ; the young heart has to 
overcome this narrowness, in fact, has to dilate the aorta to its later 
norm. With its labor corresponds its size, as the size of a volun- 
tary muscle with its exertion. Thus, the heart of a baby of fifteen 
months is about as large as that of a child of five years. But 
not only will its size grow with its labor, but also its danger. 
Any organ with a rapid physiological action — be this action nutri- 
tive, that of growth, or dynamic exertion — is liable to become the 
seat of pathological changes. A fine illustration of this point is 
yielded by the statistics of heart diseases in the fcetal and post- 
natal periods. Before birth, the function of the heart is principally 
performed by its right half, after birth by the left. In conse- 
quence, the diseases of the foetal heart are met with on the right 
side in ninety or ninety-five per cent, of all the cases, while the 
large majority of heart diseases after birth, in any period of life, 
are found on the left side. 

While I laid these facts before you merely for the sake of prov- 
ing that the danger of an organ grows with its work, and that 
the frequency of heart complications in general rheumatism of the 
young is the result of its physiological dignity and labor, they 
prove something besides. You have heard that the large number 
of heart diseases in the newly-born and very young infant are 
confined to the right side ; they are congenital. The large 
majority of heart diseases in the child of five years and upwards 
are found in the left side ; they are acquired. What does that 
mean? It means the statistical fact that the congenital heart- 
disease seldom lasts into childhood ; it destroys life. It means, 
further, that almost all the numerous heart diseases of childhood 
up to puberty do not date from birth, but are the result of the 
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most common cause of cardiac disease — rheumatism. And with 
this consideration in view, I know you will never forget that the 
doctrine of the rare occurrence of rheumatism in the young is an 
illusion, and be prepared to look for and meet with this grave dis- 
order in many instances. 

The long list of manifestations of rheumatism in childhood is 
not yet closed, however. The anatomical equality of serous mem- 
branes, and the nature of the meninges of the cerebro-spinal 
cavities, renders the effusion into these parts an a priori proba- 
bility. But theoretical conclusions are not required where facts 
are frequent. For no complex of organs is so liable to rheu- 
matic disorders as those constituting the nervous system. Not 
even peripheric ner\'es appear to be exempt, since Rigal observed 
the occurrence of a severe neuralgia of both face and abdomen, 
in a boy of fourteen, before the joints became the seat of the 
manifestation of the disease. 

The attention of authors has been principally directed to the 
brain and its meninges. Symptoms of both irritation and de- 
pression have been noted. Ilypenesthesia, contraction of the 
pupils, hallucinations, oppression, melancholia and physical 
diseases in general, and coma, have been met with in many 
instances. Where and as long as the symptoms of irritation pre- 
vailed, the prognosis was generally flivorable ; symptoms of 
depression, such as coma, were invariably considered fatal. For 
it is a peculiarity of rheumatism, that its cerebral manifestations 
are more steady, less changeable, than are the symptoms of a 
common non-rheumatic meningitis or encephalitis. In post- 
mortem examinations a number of anatomical lesions were found 
in both brain and meninges. Anaemia, hyperxmia, meningitis, 
with oedema into the arachnoid, with effusion into the space 
between dura mater and pia, fibrinous deposits, thickening and 
adhesions of the pia, dilatation of the sinuses, fatty degeneration 
of blood-vessels, encephalitis in its different stages, softening of 
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the gray substance of the large ganglia, emboli, and apoplectic 
deposits have been found. Over this array of conditions I pass so 
cursorily because I mean to add, at once, an important statement, 
viz. , that they are principally based upon observations made on the 
adult. As a general rule, the symptoms resulting from affections 
of the nervous centres differ greatly in the young and old. Where 
you have delirium in the adult, you have convulsions in the child. 
The symptoms enumerated before belong principally to the 
sensitive sphere ; the same effusions in the child affect the motory 
powers principally. Besides, there is a peculiarity in the rheuma- 
tism of the young already alluded to, which I think is mostly 
explained by the rapidity w'ith which effusions take place in that 
period of life, viz., that fever is generally less in the rheumatism 
of the young, and consequently its anatomical results, of which I 
have spoken before, and which arc very marked in the nervous 
system, are less pronounced. A further difference is this, that 
a fatal termination is less frequent in the young than in the 
adult Thus, very few post-mortem examinations are on record. 
Such as are mentioned, however, and the nature of the disease, 
and its essential equality with the same affection in the adult, 
facilitate our conclusion that the local lesions must be of a similar 
character, though not of the same gravity. 

I have said that the nervous disorder manifested in rheumatism is 
of the motory order. Allof you have seen, in the course of your 
studies, a number of cases of St. Vitus' dance, or choreb, minor. 
You remember that the principal symptom was the inability of the 
will to control the voluntary muscles, to adapt and coordinate 
them to a certain purpose. The children twist and twitch while 
sitting, contort their limbs, stumble in walking, stutter in speaking, 
and drop knife and fork, or use them inappropriately. This symp- 
tom is not developed at once. Now and then you learn a prelim- 
inary history — pain, restlessness, nervousness and disturbed sleep. 
The first appearance of the motor disorder is mostly observed in 
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the right upper extremity ; after a while the lower extremity of the 
same side participates, and the rest of the voluntary muscles follow 
suit In a large number of cases the affection follows this course ; 
it is apt to be unilateral in the beginning. The sphincters remain 
unaffected. Not always, however, is the affection so general ; fre- 
quently but a few muscles of the face, or face and neck are dis- 
turbed. During sleep the contortions will stop. In some severe 
cases they may, however, continue. In these the contact with the 
bed, and involuntary contractions of the muscles suffice to result 
in choreic movements. Muscular efforts during dreams will have 
the same effect. Most patients are between five and fourteen 
years old. While, however, adults, such as pregnant women, are 
liable occasionally to chorea, the very young are by no means ex- 
empt. E. n. Richtcr reports a case of chorea in the newly born ; 
at the age of a few months it has been observed a number of times* 
and I remember a few cases at two and three years. The majority 
of patients belong to the female sex ; they are mostly anxmic 
and thin, seldom in previous good health. Complications with 
nervous disorders of different kinds are not unusual ; some of 
them are of a hypcrotsthetic, some of a paretic, or paralytic, char- 
acter. Both physical and intellectual efforts result in speedy 
fatigue. The intellect is sometimes impaired. Neuralgias, espe- 
cially of the intercostal nerves, with distinct points of Valleix, are 
not infrequent. In a few cases I have noticed herpes zoster. In 
others there is unilateral paresis or paralysis, either contempora- 
neous with, or subsequent to chorea ; in others, epilepsy. Gri- 
solle relates a case of chorea complicated with paraplegia, which 
terminated favorably in a few days ; Trousseau, a similar one of 
chorea, paraplegia and rhachialgia ; Picot, one of rheumatism, 
chorea, endocarditis and paraplegia. 

Some of the patients have a hereditary tendency to nervous dis- 
orders. In their families runs insanity, epilepsy, hysteria or dia- 
betes. Other etiological facts are, injuries, mental emotions, irrita- 
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tion, or exposure to sudden changes of temperature. Some cases 
are of reflex origin. Phar}'ngeal, intestinal and sexual irritations 
play a prominent part in the etiolog>' of chorea. Chronic pharyn- 
geal catarrh, through its irritation of the trigeminus nerve, is a fre- 
quent cause of local chorea confined to face and neck. But the 
presence of worms in the intestinal tract is not so frequent a cause 
of disturbance in the young, with us, as in Europe. The prevail- 
ing belief in their influence is communicated to us from transatlan- 
tic countries, where the food of the working classes is very coarse, 
and worms are more frequent. This influence is exaggerated, no 
doubt ; but sexual irritation is probably not estimated at its full im- 
portance. Masturbation is too common a habit amongst little ones 
to be overlooked ; and still I know that the fact of its frequent ex- 
istence is not sufficiently appreciated by my professional brethren. 
Bad habits and wickedness on the part of nurses, vesical catarrh 
and gravel, narrow prepuce and accumulation of smegma around 
the glans penis, vaginal catarrh and oxyu rides in the rectum are 
just as many determining causes. But the main cause of chorea is 
rheumatism. The connection between the two was known, amongst 
older writers, to Stoll and Bouteille, later to Copclandand Bright, 
until in 1850 Lee and Botrel, and in 1866-68, in the Arc/iwes Ge- 
neraleSy Roger made chorea and rheumatism the subject of elabo- 
rate and successful treatises. For a long time it was assumed that 
chorea depended on rheumatism through the intermediate link of 
endocarditis. Now, it is true that endocarditis is found in chorea ; 
thus, Ogle reports its existence ten times in sixteen fatal cases. 
But you have heard that endocarditis is but seldom absent in acute 
rheumatism of the young. Thus it appears, that chorea, endo- 
carditis and polyarthritis are but the coordinate symptoms of one 
and the same affection. If acute rheumatism was the cause of en- 
docarditis, and endocarditis or rheumatism the cause of chorea, 
we should always fiild those symptoms in the same order. The 
effusion of the joint would lead, endocarditis would follow, and 
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chorea finish the series. It is, however, not so. You have 
heard that endocardical rheumatism may precede the inflammation 
of the joint ; and in the same manner chorea may precede either 
endocarditis ar polyarthritis. In a boy of three years, I have ob- 
served general chorea four or five days before the slightest symptom 
of rheumatism was perceptible in the joints. When the joints be- 
came affected the choreic movements grew less. After a week the 
articular swelling receding, chorea became more prominent again. 
In this manner nerve and joint rheumatism alternated three times in 
the course of two months, until finally the case wound up with a 
mild endocarditis, terminating in insufficiency of the mitral valve. 
There must be some lesion cither in the organ of the will (Klcbs), 
or the centre of coordination (Cyon), or some other part of the 
nervous centre which causes the peculiar symptoms of chorea. 
The readiness with which the majority of cases get well, cither 
temporarily or permanently, appears to prove that in this majority 
of cases the anatomical change can certainly not be ver^' great. 
But an alteration in the nutrition of the parts we shall have to as- 
sume, leaving out of sight the few reported cases of cerebral 
tubercle, hypertrophy of the odontoid process, cerebral hypertrophy, 
and softening, which resulted, amongst others, in choreic symp- 
toms. The alterations effected by fever alone vary with the 
height of temperature. Any long-continued change in the blood- 
vessels must result in serious changes of nerve tissue, probably of 
an anaemic character. Whatever changes take place, are probably 
most perceptible on the left side of brain. For the left carotid is 
the more direct route to the brain ; its size is greater, the nutri- 
tion of the left brain more active ; consequently the right side of 
the body more thoroughly innervated. In the same manner, and 
according to the principle that pathological action is liable to be 
in proportion to the degree of physiological function, the left brain 
is the seat of pathological lesions. A lesion in the left side of the 
brain is the principal cause of aphasia (complicated with right 
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hemiplegia). So chorea begins on the right side, and there also 
are found some of its complications, such as paralysis. Of all the 
s lesions, from simple hyperaemia to inflammatory changes and em- 
bolic infarctuses, each can lead to chorea, and such cases as are 
observed with long duration and great severity, fatal termination, 
or complication with paralysis, belong to the latter class. As the 
majority of cases are, however, temporary and mild, it is to be as- 
sumed that slight nutritive changes in the nerve centres are fre- 
quently the only causes. Restitution of these to their normal con- 
dition, would, in a month or two, relieve chorea. Thus the ready 
action of arsenic in most cases would be explained by its effect on 
nutrition and assimilation in general. 

Hitherto, I have spoken of chorea as principally connected 
with lesions, or nutritive disorders, within the cranial cavity. 
There is one form, however, which is by no means very rare, and 
still has not been described, as far as I know, as fully as it deserves, 
viz., that class which depends on hyperemia or inflammation of the 
spinal meninges. Brown-Sequard observed, that dogs sufiering 
from chorea would still remain choreic after the spinal cord had 
been separated by a cross-section in its upper part. Onimus and 
Legros have rendered dogs choreic by injuries to the posterior 
roots of cervical spinal nerves and posterior gray column of this part 
of the cord. They place the seat of chorea here. In my own ex- 
perience; spinal meningitis of t'le upper part is a frequent cause of 
chorea. Fifteen years ago, I reported the case of a girl of nine years 
who was presented with a violent form of chorea, the contortions of 
which exceeded anything I had ever seen before. The attack had 
come on very suddenly ; the child had been perfectly well before. 
It struck me that the face was less affected than the rest of the body, 
and thus my attention was at once directed to the upper part of the 
spinal cord. Pressure on the cervical portion, especially the spinal 
processes was exceedingly painful, and increased the spasmodic 
actions. Was the pain simply neuralgic ? or was it inflammatory? 
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The thermometer answered the question very readily: The tem- 
perature was 104, and remained in that vicinity for another day. 
Ice, ergot, with purgatives, relieved both the meningitis and 
chorea within a week, confirming the theory of the etiology by the 
result of the treatment. This case is by no means a solitary one. 
I have seen a number which were just as marked as this one, and a 
great many besides in which fever and the extent of the inflamma- 
tion were not so well marked. One of this kind has been pre- 
sented to you a fortnight ago ; you remember a choreic girl of nine 
years, in whom pain, on slight pressure upon the cervical portion 
of tiie vertebral column, was ver}' perceptible. In this case also the 
thermometer had to decide the character of the pain, whether neu- 
ralgic or inflammatory, and the etiology of the disease. The tem- 
perature ranged from 10 1 to 102, on several days, without any 
other symptoms to explain this rise of the temperature but the 
spinal afi*ection. Mark the slightness of the increase, in that case, 
and remember that in the large majority of cases of subacute spinal 
meningitis tiie thermometer does not rise so high. For that reason 
it is important to avoid every possible source of mistake in your 
measurement. We have, therefore, preferred to measure in the 
rectum, rather than the axilla. 

The differential diagnosis of acute rheumatism is but rarely diffi- 
cult, though many of the symptoms belonging to the joints are not 
well pronounced in the young. Still, mistakes are possible. In- 
flammation of the tendons, or the subcutaneous tissue in the neigh- 
borhood of a joint, may mislead the careless practitioner. Foreign 
bodies fn the joint, contractions of tendons, ought not to deceive a 
careful observer. *' Growing pains" are not infrequently inflam- 
matory rheumatism, and many an endocarditis of later years may 
be traced back to the ** growing pains" which are but dimly 
remembered. In many instances, however, they are but the 
expression and result of muscular fatigue. Thus, sensitiveness and 

pain are the results of a chemical change taking place in the mus- 
3 
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cular tissue, in which phosphate of potassa and lactic acid are ac- 
cumulated through over-exertion. When those products and their 
elimination are proportionate, no pain is felt ; when the former 
is increased while the latter is retarded, the result is evident 
Therefore, not only physical over-exertion, but insufficient circula- 
tion also results in the sensation of painful exhaustion. The latter 
acts through its tardiness in relieving the tissue of its cast-off mate- 
rial, and thus you understand why ** growing pains" (not rheu- 
matic) are so often noticed in pale, anaemic children. 

An occasional source of error may arise from swelling of a joint 
resulting from hemorrhage into its cavity, lesion characteristic of 
that singular congenital disease, haemophilia. Some of you recol- 
lect a boy of five or six years presented a few days ago in my clinic 
at the College of Physicians and Surgeons. His history yielded 
nothing but this, that after he was six months old, a tendency to 
bleeding became apparent. A slight cut would not close, nose- 
bleeding was frequent, subcutaneous and cutaneous hemorrhages 
took place on the slightest provocation, and when we saw him there 
were blue, black, yellow, green discolorations on several parts of the 
body, viz., both forearms, glutaeal regions, left scapula, left knee, 
etc. The left knee, besides being discolored, was considerably dis- 
tended. The swelling had begun, two days previously, quite sudden- 
ly, without any fever, and at the commencement without pain. There 
was no fever when presented, but considerable pain both spontane- 
ous and on pressure, the result of the sudden lesion of the synovial 
membranes. Look out, then, for enlargement and inflammation 
of the joint, in cases of purpura, scurvy, and haemophilia. When 
you take the accompanying symptoms into due consideration, 
you ought not to be mistaken, however, in your diagnosis. 

Not quite so easy, sometimes, will you find, at your first visit, the 
diagnosis from some affections of the bones. In infants and chil- 
dren, the bones, before their final ossification, which is not entirely 
completed before the twentieth year, are more succulent, softer, and 
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endowed with a more extensive circulation than in advanced ycais. 
Osteomyelitis, however, can hardly be mistaken for joint disease, 
as it is confined to the diaphysis, and reaches the epiphysis only 
through participation in the morbid process of the periosteum. 
In these cases a serious suppuration extending up to the joint may 
complicate the diagnosis. But such affections are, happily, rare, 
except, perhaps, in syphilitic, tuberculous, or scorbutic individu- 
als. But the very neighborhood of the joint, or rather the epiphy- 
sis of the bones, and the intermediate cartilages between epiphysis 
and diaphysis, are occasionally the seats of perplexing processes. 
You know there is always a lively physiological action going on at 
the boundary line between the two, which is restricted by in- 
creasing ossification only. This latter takes place in different 
bones at different periods of life. The direction of the nutri- 
tive arteries determine its period. Where they converge, as at the 
elbow joints, ossification takes place early ; where they diverge, later. 
Therefore the knee-joint is exposed to osteochondritis more than 
any other, as well for pathological reasons as for mechanical ones. 
The intermediate cartilage is very apt to be destroyed by an in- 
flammatory process. Suppuration may take place, the epiphysis 
secede from the diaphysis, and the joint get filled with pus. Thus, 
many an acute case of arthritis may puzzle you as to its original 
source. In the hip-joint especially, the determination of an only 
or principal cause of coxitis, and its original seat, may be rather 
difficult For at birth, the upper epiphysis of theos femoris com- 
prehends head, neck, and both trochanters. A few years afterwards, 
by progressive ossification, the neck forms part of the diaphysis. 
while head and trochanter major constitute each a separate epiphy- 
sis. Finally, however, the trochanter also undergoes the process 
of ossification, and the head alone remains, for many years, in its 
epiph}'seal condition. 

In conclusion, I have to speak, from a diagnostic point of view, 
of disorders of a nervous character which are the more perplexing 
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to many medical men, the more they have been accustomed to 
look upon nervous (hysterical) symptoms as the privilege of the 
adult female. But the male sex may become hysterical, and the 
child certainly will in many instances. Now^ I cannot here go 
into the question to what extent hysteria is found in childhood. 
Remember but this, until we shall find an opportunity to return 
to the subject, that nervous symptoms of the most serious types 
are not excessively rare in children, and are more than simply indica- 
tive of what will occur in future. Well-developed neuroses of the 
motory, sensitive and vaso-motory nerves are by no means excep- 
tional in childhood. A girl of about eight years was under my 
treatment for some time, for a neuralgia of fhe right ulnar nerve, 
without fever or spinal complication. After some time a moderate 
swelling of the subcutaneous tissue of the carpus, and in the 
neighborhood of the shoulder-joint, was added to her difficulties. 
They disappeared, to be replaced only by a very severe neuralgic 
pain of the toes of her right foot. Her sufferings were intense for 
a long time ; they appeared to be mitigated when an oedematous 
swelling of her right foot made its appearance. A protracted tonic 
and galvanic treatment was required to restore her. Another girl 
of five years was presented for acute rheumatism of the right 
shoulder joint, which was said to have lasted several weeks, and to 
be very painful. There was excessive sensitiveness to the slightest 
touch, and some swelling. But it struck mc that since the com- 
mencemcnt of the attack neither the heart nor another joint were 
attacked, that there was no fever, that deep pressure produced no 
more pain than superficial, that the pain extended over the 
n. thoracicus longus as well as the shoulder and upper arm ; and 
finally, that the swelling was not exactly in the shoulder-joint, but 
above, nearer to, and to the rear of the acromial end of the 
scapula. Thus my diagnosis was secured. I had to deal with a 
neuralgia of the cervical plexus, and not with rheumatism. Just 
at present I have under obser\'ation a boy of eight years, who has a 
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slight mitral incompetency, contracted while suffering from chorea 
some years ago. Two months ago he was attacked with rheuma- 
tism of both wrists, knees and ankle-joints. A number of the 
joints of the feet took part in the process. There was moderate 
fever and distinct swelling of wrists, knees and ankles. Aftei 
some weeks his fever was gone, and swelling very moderate indeed. 
Still his complaints grew no less ; he was taken with sudden at- 
tacks of excessive pains, gave rise to screams and yells, commenc- 
ing about dark, and lasting all night ; was very sensitive even in 
daytime to the gentlest touch, and exhibited such a disproportion 
between his objective and subjective symptoms that my suspicion 
was directed to other quarters than before. Then I recollected 
that in periods of great mental anxiety, his father, many years ago, 
suffered from very severe and well-pronounced attacks of hysteri- 
cal convulsions, and that his mother, a refined, intellectual and 
neurotic woman, while the subject of oophoritis, had been dis- 
turbed by neuroses both peripheric (mostly neuralgic) and cere- 
bral. My little patient had no more fever for some time ; there 
was hardly any swelling left ; he was quite comfortable at certain 
times, screamed fearfully — without tears — on the slightest touch 
on certain points, and got frequently quiet under protracted and 
deep pressure, particularly when his attention was diverted to 
other quarters. The pain was, and is, not confined to those points 
mostly sensitive in sciatica ; in fact there is no pain about the hip- 
joints or the sciatic notches. A number of cutaneous branches of 
the crurals are affected, as also the ramifications of the svnovial 
membranes. At the same time, neither heart nor spinal cord par- 
ticipates in the process. The inflammation of the joint has been 
the cause of irritation in the sensitive nerves of both svnovial mem- 
branes and skin. In accordance with the diagnosis of neurosis 
(neuralgic only, no vaso-motor complication being present), the 
treatment has been changed long ago. ' Iron and galvanism, with 
roborant diet and warm bathing, are the remedies on which I am 
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at present relying, with a satisfactory, though slow, result In all 
these cases I have, while I related them to you, pointed out the 
pathognomonic symptoms of importance, and, therefore, do not 
repeat them. Nor can I, at this occasion, relate cases of the 
same nature, though with different symptoms. However, I de- 
sire to impress upon your minds again the variety of Ibrms and 
seats of a neurosis of this kind. It may be mixed in character — 
motor, sensitive, and vaso-motor. Paralysis or paresis, neuralgia, 
local eruptions and redness in certain territories of blood-vessels, 
local chills, perspiration, oedema, are thus explained. If not so 
mixed, neuralgic only for instance, this neurosis is very puzzling 
in the selection of its locality. The styloid process, the internal 
condyle of the femur are pet places. But any cutaneous branch, 
no matter whether near a joint, or on the general surface, of the 
sciatic, crural, obturator, saphenus, tibial nerves may prove the 
source of annoyance and suffering. In the adult, the ** spinal irri- 
tation " of the public (formerly of the profession also) is mostly 
but a cutaneous or meningeal neuralgia. 

The indications for treatment of acute rheumatism vary accord- 
ing to the character of the affection and the affected locality. 
Inflamed joints must be rested, local and general heat reduced, 
hyperaemia removed, exudation and internal pressure diminished, 
and pain relieved. A few remarks will probably suffice to 
point out the means of obtaining the required results as far as 
possible. 

The inflamed joint, or joints, can be rested on wire, wood, or 
plaster splints, lined with cotton. In what position ? An 
experimental injection into the knee-joint of the dead body de- 
termines moderate flexion. (Bonnet ) Thus it appears that this 
slight curvature is the easiest position for the diseased joint ; it 
is that in which the cavity is the largest But when the disease 
appears to last long, another consideration comes up. For some 
time after recovery the joint will not be available when flexed, 
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although the result may not at all be an anchyloJjis. Thus it 
depends on individual cases whether the joint is to be fastened in 
either extension or flexion. 

Local and general depletion have been recommended. The 
latter diminishes the temperature, but does not prevent it from 
speedily rising again. Besides, it increases hydnemia and the 
amount of fibrine in the blood ; both of these conditions facilitate 
effusion. Thus, you will hardly meet with a case in which 
general depletion will appear required. Local depletion has no 
such lasting ill-effect. But still its indications are limited ; for 
there is but a limited vascular connection between skin and 
joint Besides, the intima which is hypenemic is separated from 
the surface by the mass of the synovial membrane, which has but 
a scanty supply of blood-vessels. Moreover, the vessels of the 
surface and the synovial intima belong sometimes to different 
vascular territories. On the knee-joint only matters are a little 
more favorable, and, therefore, now and then a small number of 
leeches will prove beneficial, at least temporarily. 

A better effect on the dilated blood-vessels is observed by the 
application of ice. It contracts blood-vessels, reduces the tem- 
perature, and prevents effusion and suppuration. For all of these 
purposes it is more reliable than any other application. Thus 
we are, as for other beneficent innovations, under great obligation 
to Esmarch, who has introduced ice into the treatment of arthritis. 
It is indicated in the acute stage, where swelling is considerable, 
and temperature high. While, however, it renders the inflamed 
parts anaemic and prevents effusion from taking place, it also 
prevents absorption of the effusion. Thus, after the swelling and 
temperature have been reduced, the indication for ice has passed. 
Then it becomes necessary to increase vascular pressure and 
stimulate the lymphatics by ^varm applications. Poultices, warm 
water, cold applications which remain long enough to become 
warm, and Nvarm baths take the place of ice. 
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Thus the internal pressure is relieved. Now and then, where 
this pressure is felt to a disagreeable degree, and the neighboring 
muscles are affected with reflex spasms, distraction of the joint, 
by extension, is recommended on the plan which is followed in 
chronic coxitis. In most cases, however, this method is inappro- 
priate, because too painful. A frequent method consists in local 
derivation. For that purpose both vesicatories and tincture of 
iodine are recommended. The former may either be kept on until 
vesication has taken place, or removed when the skin has be- 
come hypcnemic, and their application repeated. The latter 
acts favorably by causing dilatation of external blood-vessels, 
over a number of joints, and by thus relieving the internal con- 
gestion. Theoretical reasoning, more than actual proof, relies on 
the presumed stimulation of the vaso-motor nerves of the interior 
by the external irritant. From these several points of view,'the 
use of stimulating embrocations may be considered. In chronic 
cases they may do good (friction only will oftentimes) — in acute 
cases they will prove injurious. 

When, after the reduction of fever, a sufficient time has elapsed 
for us to believe that no further absorption of effusion will take 
place, or where a fibrinous exudation in the joint remains 
stationary, with or without the complication of subcutaneous 
oedema, gentle compression is required. Collodium, flannel 
bandages, cotton with linen bandages, elastic bandages, plaster of 
Paris will be found serviceable. Puncture of the joint cannot be 
objected to when the contents are purulent. Extravasations of blood 
contra-indicate puncture ; and serous effusions will require it in 
those rare cases only in which the effusion is ver}' copious, of very 
old date, and the synovial membranes greatly expanded and in an 
abnormal condition. In a few such cases I have opened the joint 
with a fine trocar, always taking care that neither the cartilage was 
hurt nor air admixted. Dieulafay's aspirator has been successfully 
used for this purpose. 
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In this conneciion I ought to speak also of the galvanic cur- 
rent as a means or producing absorption. Mild currents passing 
through the joints from one to three times daily, and rrom five to 
ten minutes, each time, have a beneficial effecL When obtained, 
this may perhaps be attributed to a tonic influence exerted upon 
the walls of the blood-vessels and Ij-mphaiics; in virtue of which 
the rate of circulation is increased. 

Finally, the indication for directly relieving pain may require the 
application of chloroform, belladonna, opium, or veratria, accord- 
ing to circumstances, in lotions or ointments. Severe pain may 
necessitate a subcutaneous injection of morphia. Atropine has 
been used in the same way. 

Hitherto, gentlemen. I have spoken of external applications 
only. Internal medication is resorted to upon the same indica- 
tions which have been set forth. To relieve vascular pressure, 
aconite, digitalis, veratrum, colchicum, or quinia, are administered. 
Whichever you may select, do not forget that all of them require 
larger doses than the usual proportion -tables in j-our te.\t-books 
on materia medica appear to justify, and further, that whatever 
effect is to be obtained, must be secured speedily. The inflamma- 
tory process is a very rapid one, and the prevention of its spread- 
ing and resulting in copious effusion is worthwhile accomplish- 
ing. On veratrum I rely where the reduction of the pulse is 
a principal object; aconite and digitalis are slowei: in their 
action, but may be continued for a longer period. The benefi- 
cial effect of these different cardiac sedatives is more perceptible in 
the quali^ of the pulsfr — ^which becomes softer — than upon its 
rapidity. The general rule is to push the dose until the pulse has 
fallen considerably, but not to the norm, then to maintain the dose 
for two or three days ; then cautiously diminish. At any rise in 
the pulse, the dose must be increased, for a recrudescence of the 
articular affection is threatened- This rule holds especially for 
quinia. Veratrum is, in careless hands, the most dangerous ol 
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the cardiac sedatives, and cannot be handled so freely. The dose 
must often be diminished more rapidly, lest the vascular sedation 
become excessive. 

The effects of quinia have been studied extensively in the last 
seven or eight years, and a vast amount of literature has been 
accumulated through the combined efforts of investigators of all 
countries. Although their results have been meagre, they are still 
positive enough to justify its intelligent administration. Several 
facts appear to be established : First, that in spite of Briquet's 
apparently conclusive results, quinia has no direct effect upon the 
nervous system, either cerebral or peripheric. No effect on the 
sympathetic and pneumogastric nerves has been produced, and 
the effects upon circulation are not brought about by any direct 
action of its own on the vaso-motor nerves or the cerebrum. 
For when the medulla is cut, quinia will reduce fever, although 
the connection bet^veen blood-vessels and brain is destroyed. 
Secondly, it reduces the amount of uric acid in the renal secre- 
tion, also the number of white corpuscles in the blood, and, 
when given in sufficient doses, depresses pulse and arterial press- 
ure, and reduces the temperature. In frogs, it reduces reflex 
irritability also. Besides, it acts as an antifermentative by interfer- 
ing with the chemical decomposition of animal material. Now 
the qualities enumerated above render quinia the principal anti- 
phlogistic. Amongst the prominent symptoms of inflammation we 
count the increase of white blood-cells, the dilatation of blood-ves- 
sels, the slowness of local circulation, and the accumulation, stop- 
page, amoeboid changes, and finally emigration of white blood- 
cells. (Serous effusion is a coordinate effect of the mechanical 
obstruction. ) I can imagine that the increase of white blood-cells 
alone suffices to bring about all the other changes. Remember 
that in the capillaries circulation is two-fold : in the centre the 
rapid motion of the red blood-cells ; along the wall the slow, easily 
retarded, pushing along of the leucocytes. The simple fact of their 
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considerable increase obstructs circulation both of themselves and 
their comrades more advanced in the scale of animal perfection. 
They rest, crowd each other, become unwieldy, assume different 
ameboid shapes and motions, press on the thin walls of the 
capillaries, and force their way through the dilated interstices. 
The mechanical obstruction in and dilatation of the smallest ves- 
sels acts on those of larger size behind them, which, although 
of normal consistency and function, will also become dilated. 
Quinia, by reducing leucocytes permits the capillaries, which have 
no elasticity of their own, to resume their original size under the 
pressure of the outside tissue, and the larger blood-vessels, endowed 
with an elastic adveniitia and muscular layer, to contract over the 
reduced sizes of their contents. 

M all e\-ents, no matter whether this attempt at simplilj'ing 
an apparently intricate subject covers t he whole ground or not — 
(I believe it does) — this fact is sure, that quinia has conquered its 
place at the head of the antiphlogistic remedies. Do not forget, 
however, that small doses have no such effect. When indicated 
at all it ought to be given in a dose of five grains, once, twice, or 
three limes daily, to a child of one or tivo years. What I taught 
more than fifteen years ago — that quinia and vascular sedatives in 
genera] are tolerated and required by the young in apparently dis- 
proportionate doses, is acknowledged as correct by the theory and 
practice of a large portion of the profession at the present time. 
I will only add, that you ought to be certain of the solubility of 
your preparation. The sulphate ought lo be avoided. Select the 
bisulphate, or better, the muriate, and never forget that the stom- 
ach absorbs less under the influence of a feverish condition. The 
question of subcutaneous administration of quinia in rheumatism, 
ha«, I believe, not yet been mooted. But it is as plausible as 
for intermittent fever. When the stomach rebels against the 
remedy, the rectum may lake its place. But JtwiU absorb nothing 
unless in solution. 
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The majority of the remedies which are recommended in apyretic 
rheumatism, are either absorbents or derivants. Iodide of potassium 
(or sodium) acts as a diuretic, and, furthermore, appears to re- 
strain the transformation of cells into connective tissue. Thus, it 
is effectually used, as soon as the acute stage of rheumatism is 
stayed, in pleuritis, pneumonia, glandular affections, and inflam- 
mations of the connective tissue in general. As soon as "organi- 
zation " of exudations has taken place — that is, as soon as hyper- 
plastic connective tissue has resulted from the nutritive disorder, 
the remedy proves unavailing. You know, for instance, from 
what I formerly said about the difficulty of reducing the size of ton- 
sils or lymphatic glands in a chronic condition of enlargement ; 
that in such cases the knife has to take the place of internal reme- 
dies. Thus, what effect you hope to obtain from the administra- 
tion of iodide of potassium, ought to be looked for soon. No 
matter whether the rheumatic manifestation takes place in the 
joint, heart, or nervous centre, the iodide ought to be given early, 
immediately after the fever has been subdued, in doses of from 
fifteen grains to a drachm or more, according to age. Whether 
colchicum has any effect besides being an arterial sedative, and 
acting upon the mucous membrane of the intestine, is doubtful. 
The same may be said of colchicine. In three or four daily doses 
of 3-J-0 th of a grain each, which may be gently increased from day 
to day, to a child of four or five years, it is apt to produce vomiting 
and diarrhoea, with occasional relief to the general symptoms. 
Alkaline salts have been praised for their effect upon neutralizing 
supposed acids contained in the blood. You have heard that 
this acid condition is doubtful, and know that the amount of 
uric acid in the urine of children, no matter whether rheumatic 
or not, is not large. If it is an object, however, to neutralize 
uric acid, you will perceive at once, that potassa salts are better 
suited than those of soda. The former combining more readily 
with uric acid than the latter, bitartrate of potassa, or citrate of 
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potassa, would be preferable to Rochelle salts or Vichy water. 
Their principal effect is, probably, besides the increase of intes- 
tinal secretion, to be sought for in the larger amount of urine, the 
secretion of which increases with its alkaline condition. 

The indications for therapeutical interference in the manifesta- 
tions of rheumatism in heart, brain, and spinal cord, differ 
hardly from those in the joints. The application of ice, the use 
of digitalis, aconite, quinine, iodide of potassium, follows the 
general rules. Endocarditis, and particularly pericarditis re- 
quires the immediate and constant use of ice, which will prove 
the more beneficial, the nearer to the surface the affected locality. 
Hence its beautiful results in pleuritis and laryngitis. When 
the acute stage has passed by, you need not fear the use of 
warm bathing of about 90® in heart diseases any more than in 
other subacute or chronic inflammations. The atheromatous de- 
generation of advanced age may contraindicate them, but no ex- 
citement of the heart's action is to be feared in children, in whom 
atheromatous degeneration scarcely ever exists. 

I shall conclude with a few remarks on the choreic manifcsta- 
ion of rheumatism. Of the large number of remedies which 
have been resorted to, I rely principally on arsenic. I have alluded 
to that before. Next in order I consider bromide of potassium ; 
last, nitrate of silver, or atropia. Rest is secured by chloral-hy- 
drate, or large doses of bromide of potassium ; the muscular irrita- 
bility soothed by subcutaneous injections of woorara. Yery eflficient 
in protracted and feverless cases, as also in chronic cases of rheu- 
matism in general, is a daily bath containing from three to five 
ounces of the sulphide of potassium, and the galvanic current. 
In several instances a moderate current conducted through the 
whole length of the spine has moderated severe forms of chorea, 
after therapeutical agents have proved unsuccessful. ^lost of this 
may have been known to you. What is not so commonly known, is 
my treatment of those cases of acute chorea depending upon 
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meningeal or medullary congestion or inflammation, of the pathol- 
ogy and diagnosis of which I have spoken before. Antifebriles, 
mild purgatives, ice, sometimes tincture of iodine, and principally 
ergot, have been relied upon in my own practice. I conclude 
with a single remark upon the dose of the latter. I am positive 
that its failures are mostly due to insufficiency of doses. For some 
observers in this city have acknowledged that, after experiencing 
many failures with small doses, they know of no remedy the 
effects of which are more reliable than ergot since they have in- 
creased the quantity of the drug. Less than half a drachm of 
Squibb's Fluid Extract I rarely give. I repeat this dose three or 
four times daily. A child of four or five years may take from two 
to four drachms daily, for many weeks in succession. Bad results 
I have never seen. With the exception of a few cases recorded in 
the journals, the stories of poisoning, epidemic or othenvise, acute 
or chronic, concern individuals or communities whose constitu- 
tions were previously broken down by long continued misery and 
starvation. 
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Gentlemen : — Air in the pleural cavity, which is the meaning 
of the term pneu mo-thorax, is, with very rare exceptions, derived 
through an aperture either in the walls of the chest, or in a lung. 
An exceptional instance is the derivation of air or gas from the 
alimentary canal, by means of an ulcerative communication with the 
oesophagus, or, possibly, with the stomach. A faecal abscess com- 
municating with the caecum has been known to evacuate through 
the bronchial tubes. In this case, had not protective pleural adhe- 
sions existed, the abscess might have opened into the pleural cavity, 
and air or gas would then have been derived from tlie intestinal 
canal. It has been supposed that gas may be evolved by means 
of chemical changes in the liquid products of disease within the 
pleural cavity, or that it may be secreted by the pleura. Neither of 
these suppositions has been demonstrated, and they are by no 
means probable. I shall restrict myself in this lecture to pneumo- 
thorax resulting from a pulmonary aperture, that is, the air 
derived from a communication between the bronchial tubes and 
the cavity of the pleura. I shall not speak of pneumo-thorax 

• 
♦ The substance of this lecture was given in clinics at Bellevue Hospital, 

during the winter of 1874-75. 
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caused by an opening through the walls of the chest, save in con- 
nection with the operation of thoracentesis. A communication 
with the bronchial tubes may, in some ver>' rare instances, be caused 
by the discharge into the pleural ca.\\ty of the contents of a 
hydatid-cyst developed in the lung, or by rupture of the pleura 
by blood cxtravasated beneath it. Exclusive of these instances, 
pneumo-thorax is dependent on ist, empyema ; 2d, interstitial 
emphysema ; 3d, circumscribed gangrene of lung, and 4th, 
phthisis. I shall treat of pneumo-thorax, in this lecture, as occur- 
ring in these four pathological connections. 



I. Pneumo-thorax in Cases of Empyema. 

The opening in these cases has its point of departure within 
the pleural sac ; that is, it is from without inward, whereas, in 
each of the other pathological connections, the opening is from 
within outward. Almost invariably, if not always, when thus 
pneumo-thorax is secondary to pleurisy, the pleuritic inflammation 
is suppurative. In simple pleurisy, the liquid in the pleural cavity 
being sero-lymph, there is no tendency to perforation of either the 
lung or the thoracic walls. I have reported two cases in which 
the chest on one side remained permanently filled with liquid 
effusion. In one case certainly, and in the other case probably, 
this condition had existed for many years. A large collection of 
pus in the pleural cavity, on the other hand, witl, sooner or later, 
make its way through either the walls of the chest or the lung, 
and sometimes in both directions. The occurrence of perforation 
of the lung is denoted by the sudden expectoration of pus. Pus 
is expectorated in more or less abundance according to the size of 
the opening. It may pass through a free opening into the air 
tubes in such quantity and with such rapidity as to destroy life sud- 
denly, by suffocation, an instance of which has come within my 
knowledge. A case has fallen under my observation in which all 
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the pus contained in the pleural cavity was expectorated within a 
short period, and the recovery was speedy. In general, the result 
IS otherwise. Although a large amount may be expectorated 
daily, the accumulation within the pleural cavity is but little, or 
not at all, diminished, the continued production of pus keeping 
pace with the amount which is raised. If expectoration be relied 
upon for the removal of the pus, the prognosis is extremely un- 
favorable ; death may be expected after a prolonged period of 

m 

progressive emaciation and exhaustion. 

I pass at once to the important measure of treatment in these 
cases. It is the evacuation of the pus through an opening in the 
thoracic walls, and making the opening permanent, so as to se- 
cure drainage, which is rendered complete by daily washing out 
the pleural cavity. In illustration of this measure, I shall pro- 
ceed to review the histories of two cases, now in hospital (Feb., 
1875), which I have repeatedly brought before you. 

The man named B. , a laborer, aged thirty-three, was admitted 
into Bellevue Hospital in April, 1873. ^^^ had been ill for three 
months, and the symptoms, at the outset, denoted acute pleurisy. At 
the time of his admission, the physical signs showed considerable 
liquid in the right pleural cavity. Pneumo-thorax did not then 
exist. The latter was ascertained to have occurred on the twenty- 
second day after his admission. On the previous day he had ex- 
pectorated over thirty ounces of pus. On the 6th of June follow- 
ing, eighteen ounces of pus were removed from the chest by 
aspiration. He came under my charge on the ist of July. 
At this time he was extremely feeble and emaciated. The 
pulse varied from no to 120 per minute. The fingers were 
notably bulbous. There was flatness on percussion over the 
whole of the right side of the chest, with absence of respiration, 
vocal resonance, and fremitus. He expectorated daily pus in 
large quantities. He suffered much from dyspnoea. The axillary 
temperature varied from 101° to 103°. I resolved upon 
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making a free opening into the chest, with no expecta- 
tion of anything but relief of dyspnoea. The patient's condition 
seemed to be desperate, and I had in view only euthanasia. On the 
3d of July the chest was opened in the fifth intercostal space on the 
axillary line, and sixty-eight ounces of creamy pus, without odor, 
escaped. On the next day fourteen ounces of pus were removed 
by means of a catheter introduced into the opening, and on the 
5th of July about five ounces escaped in the same way. The 
pleural cavity was injected with tepid water. The patient was 
now quite comfortable. On the 7th of July, the chest not having 
been injected the previous day, thirty-two ounces of pus es- 
caped. After this date the tent was removed from the open- 
ing daily, and the pleural cavity injected with tepid water, 
to which was added a little carbolic acid. On the 14th of July it 
was noted that the patient had gained daily. The aspect was im- 
proved. The appetite was good. The purulent expectoration 
had ceased, and all the symptoms denoted a very marked change 
for the better. At this time there was very little discharge through 
the opening. On the i8th of July, the opening, which had be- 
come quite small, was enlarged by a fresh incision, and the daily 
injections were continued with the discharge of only a small quan- 
' tityof pus. On the 31st of July, there being no discharge of pus, 
the injections were discontinued, and the opening was allowed lo 
close. At this date he weighed a hundred and twenty-seven 
pounds, and he had evidently gained much in weight On the 
13th of August his weight had increased to a hundred and thirty- 
nine pounds. He had gained in one week eleven pounds. On 
the 8th of September he weighed a hundred and forty-three pounds. 
The fingers were less bulbous. His expectoration was slight. His 
aspect was healthy, and he reported well enough to leave the hospital. 
There was slight dullness on percussion over the whole of the right 
side of the chest, with feeble respiratory murmur and some mucous 
rdles at the base. This- side was considerably contracted. 
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The recovery in this case (for it seemed proper to consider it 
such) was one of the most wonderful of the events in my clinical 
experience. It might be likened to a resurrection. On the 1 8th 
of September, 1873, I presented the patient at my hospital clinic, 
as having recovered from pneumo-pyo-thorax. He had the appear- 
ance of health. I had his photograph taken, and you can judge 
by it of his healthy aspect. He was to have left the hospital on the 
20th of September. Had he done so, and, like many hospital 
patients, never again been heard of, I should have supposed that 
the recovery was permanent. On this date he complained of head- 
ache, and he was affected with urticaria. A purgative was pre- 
scribed by the house physician. On the next day, the bowels not 
having been moved, he was directed in the morning to take a 
powder of rhubarb and soda, and at night ten grains of calomel 
with a scruple of the bicarbonate of soda were given. These rem- 
edies failed to operate as a cathartic, but occasioned vomiting. 
On the 2 2d he was suddenly seized with great dyspnoea and pain 
in the chest, together with rapid and irregular action of the 
heart These symptoms were relieved measurably by an opiate, 
and on the following day the signs of pleurisy with pneumo-thorax, 
affecting the right side, again appeared. There was still dyspnoea 
with rapid breathing and febrile movement From this date to the 
last of February, 1874, the symptoms were noted almost daily, 
embracing pulse, temperature, etc., and at short inter\'als, also, 
the physical signs. In a short time he began again to expectorate 
pus, and there w^s a considerable accumulation of liquid within 
the pleural sac. In November he passed under the charge of my 
hospital colleague. Prof. Loom is. On the 26 th of December, a 
free opening was again made, and thirty-six ounces of inodorous pus 
were discharged. The aperture was kept open and injections em- 

m 

ployed as before. On the 28th of February, 1874, there was a dis- 
charge of about two ounces of pus daily from the opening. The pa- 
tient was feeble, keeping the bed. The pulse varied from 92 
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to 1 20, the respirations from 24 to 30, and the axillary temper- 
ature from 99® to 102. 50®. 

This patient is still in hospital (February, 1875), and I have 
recently brought him before you. His general condition is de- 
cidedly better than it was a year ago, but he still, for the most 
part, keeps his bed. The physical signs, as you will recollect, 
show a circumscribed empyema, pleuritic adhesions having taken 
place around this space, and the lung appearing to be healthy. 
The improvement, since the second perforation, has been ex- 
tremely slow, but there seems to me to be good ground for 
expecting ultimate recovery. The history of this case appears 
to show that, after his recovery from empyema with pneumo- 
thorax, the old perforation reopened under violent acts of vom- 
iting, and then occurred empyema as a result of the perforation. 
In the first instance the perforation was from without inward, 
but in the second from within outward. My account of this 
case, although I have abridged the history as much as possible, has 
occupied some time, but I think you will agree with me that it is 
a case of great interest. 

It is a curious circumstance that the case just given and the case 
to be now given, occurred in this hospital at about the same time, 
and from that date, now nearly two years, these have been, so far 
as I know, the only cases of pneumo-thorax from perforation of 
lung incident to empyema. 

The second patient, G. DeC, Italian, gardener, aged forty-six, 
wasadmitted April 26th, 1873. ^^s illness began about five months 
before his admission, and the symptoms at first denoted sub-acute 
pleurisy. He had kept the bed for nearly a month prior to his 
admission. He had had very little cough and expectoration. The 
signs on his admission showed considerable pleuritic effusion. On 
the 27th of May, twenty-three ounces of serous liquid were with- 
dra\\;n by means of Dieulafoy's aspirator, under the direction of 
Prof Loomis. On the 17th of May twenty-six ounces of 
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serous liquid were withdrawn in the same manner. The signs 
of pneumo-thorax were first noted on the 5th of July. The 
patient came under my charge on the ist of July. Prior to 
this date the results of repeated explorations were noted, 
and they showed only pleurisy. On the 15th of July he expector- 
ated muco-pus in great abundance. On the i8th of July an ex- 
ploration by means of a hypodermic syringe showed that the pleu- 
ral cavity contained pus. On the 19th a free incision was made, 
and eighty-two ounces of fetid pus were discharged. The aperture \\'as 
kept open, and injections of tepid water with a little carbolic acid 
were employed daily. At this time the patient was quite feeble, 
keeping, for the greater part of the day, the bed, the pulse var}'ing 
from 92 to 102, and the axillary temperature from 99° to 101.50°. . 
He progressively improved, gaining in weight and strength. On the 
15th of September he was able to be up and out of doors. At the 
end of my service, March ist, 1874, there was still a discharge of 
about two ounces of pus daily, sometimes fetid and sometimes in- 
odorous, but he held his ovra as regards his general condition. 
You will recall the appearance of this patient, whom I have recently 
brought before you; He has still some purulent discharge from 
the opening into the chest, but his aspect is healthy, and he is but 
little under his standard of weight and strength. 

11. Pnbumo-thorax in Cases of Interstitial Emphysema. 

When we consider that it is not extremely uncommon, in post- 
mortem examinations, to find air within a circumscribed space in 
the sub-pleural areolar tissue, the air separating the pleura from 
its attachments, and forming bleb-like elevations or even tumors of 
large size, the infrequency of pneumo-thorax arising from the rup- 
ture of these, seems surprising. This etiology of pneumo-thorax is 
in feet inferential ; that is, it has n6t been demonstrated for the rea- 
son that the affection as thus produced does not prove fatal. Prof W. 
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T. Gairdner, in his work on clinical medicine, published in 1862, 
gives an account of a case communicated by Dr. Thorbum to the • 
British Medical Journal in i860, in which symptoms of perfora- 
tion, followed by the signs of pneu mo-thorax, were unattended by 
febrile movement or any symptom of gravity, and complete 
recovery took place after some weeks. The attack occurred at 
night, without any apparent exciting cause, but the patient for 
three days previously had indulged freely in rowing. There was 

« 

no evidence of phthisis either before or aftenvard. The case was 
seen by Prof. Gairdner, who supposes that, at a point where the 
lung was weakened by some cause, there occurred a pin-hole per- 
foration from rupture. 

I have reported a case very similar to this, with the additional 
interesting fact that after the pneumo-thorax had entirely disap- 
peared, perforation occurred a second time, ending in permanent 
recovery. In my case the patient, a peddler, aged twenty-nine, was 
seized suddenly with a sharp pain while carrying his pack. The pain 
soon disappeared, but he was unable to take any active exercise 
from want of breath. There were no other symptoms of impor- 
tance. The left side of the chest was dilated ;' the intercostal de- 
pressions were obliterated ; the resonance on this side was purely 
tympanitic ; the heart was dislocated to the right of the sternum ; 
there was no vesicular murmur, but auscultation furnished am- 
phoric sounds and metallic tinkling. There was no evidence of 
the presence of liquid. In less than a month from the date of 
the attack, all the signs of pneumo-thorax had disappeared ; the 
vesicular murmur was every>^'here appreciable over the left side, 
and the heart had returned to its normal situation. He left the 
hospital and returned to peddling, carrying his pack on his back as 
before. After a few weeks he came to consult m.e for a return of 
dyspnoea. With this exception he was well. He now presented, 
as before, the signs of pneumo-thorax, excepting the amphoric 
sounds. I saw him again eleven months afterward. He was then 
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free from pneu*lno-thorax, and in all respects well. He had given 
up peddling, and had become a farm laborer. You will find 
further details of this case in my work on the ' ' Principles and 
Practice of Medicine. " 

The case reported by Thorbum is characterized by him, and by 
Gairdner, as unique, and, with the exception of my case, I am 
unable to cite one of a similar character. It is, however, not im- 
probable that such cases have repeatedly occurred, and the affec- 
tion has been overlooked, or the physical signs not been correctly 
interpreted. 

III. Pneumo-tuorax in Cases of Circumscribed Gangrene of 

Lung. 

I shall pass by, with a very brief notice, pneumo-thorax occur- 
ring in this pathological connection. Cases are rare, but several 
have come under my observation. Situated near the superficies of 
the lung, and the protection afforded by pleuritic adhesions want- 
ing, the sloughing, gangrenous mass is discharged into the pleural 
cavity. Acute pleurisy with pneumo-thorax at once supervenes, 
and a speedily fatal termination is invariable. On opening the 
chest afler death, the air which escapes is intensely fetid. The 
diagnosis is to be based on the signs and symptoms of pulmonary 
gangrene, preceding and accompanying the pneumo-thorax. 

rV. Pneumo-thorax in Cases of Phthisis. 

Pneumo-thorax resulting from perforation caused by the rupture 
of a tuberculous abscess or cavity into the pleural sac, is suffi- 
ciently femiliar to every clinical obser\'er of much experience. 
This hospital has furnished several examples during the present 
session. Out of nearly seven hundred recorded cases of phthisis, 
in the analytical study of which I am engaged, there are twenty- 
four in which pneumo-thorax was a complication — a proportion of 
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about three and a half per cent. The percentage is small, but 
phthisis is so common that the instances of perforation are not 
very infrequent. Certainly the instances would be frequent were 
it not for the pleuritic adhesions which, as a rule, occur early in 
phthisis ; these are a conservative provision against perforation. 
The perforation in phthisis is always followed by pleurisy, w-ith 
more or less liquid effusion, so that we have the conditions 
expressed by the term pneumo-hydrothorax. The liquid is gener- 
ally serum more or less turbid with lymph ; occasionally it is puru- 
lent, and sometimes fetid. 

Inasmuch as the perforation is due to the bursting of either a 
cavity or a collection of liquefied exudation, pneumo-thorax does 
not occur in the early stage of phthisis. The accident, however, 
is by no means evidence of extensive pulmonary disease. The 
cavity or collection which bursts is sometimes small, and the 
tuberculous affection may be quite limited. This fact is to be 
borne in mind with reference to the possibilit}' of effecting a cure. 
Indeed, as a rule, the greater the amount of phthisis, the less the 
liability to perforation, because protective pleuritic adhesions are 
more likely to exist in proportion as the tuberculous disease is 
large. 

The occurrence of the perforation is generally denoted by lan- 
cinating pain followed by dyspnoea, the latter being intense in pro- 
portion to the suddenness and extent of the compression of the 
lung by air and liquid in the pleural cavity. When cases come 
under our observation in which pneumo-thorax has existed for 
some time, it is usually easy to fix the date of the perforation. 
This is not always so. In one of my recorded cases there had 
been no sudden attack of pain, and the dyspnoea had developed so 
slowly that it was impossible to determine when the accident 
occurred. In one case the date of the perforation could be fixed 
by the sudden pain followed by dyspnoea, but the patient, a labor- 
ing man, continued to work for several days, although with much 
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difficulty. In most cases the dyspnoea becomes quickly intense, 
and, if the patient survive, after a few days the suffering from the 
want of breath diminishes, and it may cease entirely. 

I do not propose in this lecture to enter into the clinical history 
of pneumo-thorax in cases of phthisis, but I wish to speak of an 
occasional event which has not been sufliciently noticed by medical 
writers. I refer to the filling of the pleural cavity with liquid. 
This sometimes happens. With the accumulation of liquid the 
air disaj 'pears, the lung is compressed into a solid mass, and the 
case is converted into one of either simple pleurisy or empyema. 
I have notes of two cases in which this occurred, the physical signs 
rendering unequivocal the diagnosis of pneumo-thorax prior to the 
filling of the pleural cavity with liquid. In these cases the dila- 
tation of the chest with liquid, and the consequent dyspnoea led to 
the employment of thoracentesis. In one case the thoracentesis 
was by aspiration, no air entering through the opening into the 
chest ; nevertheless, the signs of pneumo-thorax were immediately 
reproduced. A free incision into the chest was afterward made. 
In the other case a free incision was made without previous aspira- 
tion. In both cases great relief was obUiined by the withdrawal of 
the liquid, but death took place within a short period. 

I have notes of a case in which the pleural cavity was filled with 
liquid, and the previous existence of pneumo-thorax was not 
known. Thoracentesis by aspiration was employed in this case, and, 
after a week, pneumo-thorax, from perforation of lung, occurred. 
I am sure that other similar instances have come under my obser- 
vation, of which I have not preserved notes. In the case noted, 
the p)atient was much relieved by the removal of the liquid, but 
death occurred soon afterward. In this case, in addition to tu- 
berculous disease of the lungs, there existed pericarditis, peri- 
tonitis, and disease of the kidneys. In a case in which pneumo- 
thorax from perforation follows aspiration, it may be a question 
whether a perforation had existed, which had been temporarily 
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closed by the compression of lung, and which is reopened by the 
expansion of the lung after the removal of the liquid, or whether 
the perforation first occurred after, and as a result of, the thoracen- 
tesis. That the latter may be true of some cases, seems to me not 
improbable. I can understand that the rupture of the walls of a 
cavity situated near the surface of the lung may be caused by the 
rapid expansion of the lung when the liquid is suddenly with- 
drawn, for, if the lung expand under these circumstances, the 
protective pleuritic adhesions are wanting. Moreover, if due of 
Dieulafoy's needles is used in aspiration, I can understand that 
the lung, expanding with the acts of breathing and coughing dur- 
ing the operation, and coming into contact with the sharp point of 
the needle, the pleura may be torn, and an opening made in this 
way, resulting in pneumo-thorax. I have no clinical facts showing 
the production of pneumo-thorax by either of these modes. But 
I wish to impress upon you the risk, rationally considered, attend- 
ing the use of Dieulafoy's needles. In my judgment, the liquid 
should be withdrawn from the chest always by means of either a 
canula or a catheter. 

An important practical question relates to the employment of 
aspiration in the cases in which it is known that pneumfo-thorax 
preceded the filling of the pleural cavity. Is it advisable, under 
these circumstances, to withdraw the liquid ? An objection to it is 
this : the compression of the lung by the liquid closes the open- 
ing, and, if this compression be maintained, the opening may 
become permanently closed. Another objection may be raised, 
namely, the rapid expansion of the lung may lead to a reopening 
of the perforation, when, if the expansion were to take place 
slowly, as would be the case if the liquid were removed by absorp- 
tion, this result would not be so likely to follow. In a rational 
point of view, these seem to me valid objections, and I would 
meet them as follows : If the pleural cavity become filled after 
pneumo-thorax has been known to exist, I would not resort to 
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aspiration so long as the quantity of liquid was not large enough 
to occasion suffering from dyspnoea, that is, assuming that the 
liquid is not pus — and this is readily ascertained by exploring with 
the hypodermic syringe — but, if there be suflficient dilatation of the 
chest to occasion dyspnoea, I would withdraw a certain quantity of 
the liquid, enough to relieve dyspnoea, leaving sufficient to secure 
the possible ad\'antage of compression ; and the withdrawal of liquid 
within this limit may be repeated pro re naid, 

I proceed now to make some remarks on thoracentesis in 
pneumo-thorax, irrespective of the cases just referred to. Punc- 
turing the chest to give exit either to air, or air and liquid, when- 
ever the suffering from dyspnoea, due to dilatation, is great, is 
undoubtedly judicious as a merely palliative measure. This I 
have done repeatedly. But the inquiry has arisen in my mind 
whether it may not be possible, in some rare cases, to accomplish 
something beyond a temporary relief, by making a free opening 
into the chest, as in cases of pneumo-thorax incident to empyema. 
Let us suppose a case of pneumo-thorax from the bursting of a 
tuberculous cavity, the amount of phthisis small, the disease non- 
progressive, and all the circumstances favorable for arrest and 
recovery, aside from the perforation of lung. There are such 
cases, albeit they are infrequent May we not hope that by a free 
incision the cure of pneumo-thorax is possible in these cases ? 
The answer to this question must be based on clinical facts which 
are yet to be acquired. Meanwhile, I can see no objection to 
making trial of this measure. Pneumo-thorax occurring as a 
complication of phthisis is almost hopeless. In the majority of 
cases this complication destroys life within a short period. We 
may say that the prognosis involves only a question of tolerance. 
It is probable that a free opening into tlie chest will not shorten 
the duration of life, and it certainly aiTords great relief. It is 
therefore warrantable. I have recently in two instances acted in 
accordance with this view. In a hospital case I had a free incision 
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made, after aspiration had been once employed, and the pleural 
cavity was daily injected. This case offered nothing in the way of 
a favorable prognosis, as the patient was greatly reduced before the 
occurrence of pneu mo-thorax. He died twelve days after the oper- 
ation ; but he was free from suffering, the death being by asthenia. 
The other case seemed to oflfer a better prospect, as the patient 
was able to be up and out of doors when the perforation occurred. 
I saw him seven days after its occurrence. The affected side of 
the chest was largely dilated, and the suff^^ring from dyspnoea was 
very great, obliging him to keep constantly the sitting posture. I 
suggested a free incision, which was made at once, and the patient 
remained afterward free from suffering ; but death took place in 
eleven days. I need not say that these two cases do not give 
encouragement for an expectation of permanent benefit from the 
operation. I feel sure, however, that in neither case was life short- 
ened, if it were not prolonged, and it certainly contributed to 
euthanasia. I cite the cases simply with reference to the warrant- 
ableness of the operation. It remains to be seen hereafter if, in 
any instances, it may do more than secure relief and prolong life.* 
The duration of life, after perforation of the lung in cases of 
phthisis, is variable. In the twenty-four cases embraced in the 
collection of cases of phthisis which I have now under analytical 
study, the longest duration was ten months. I have, however, 
known this complication to be tolerated for a much longer period. 
The most remarkable instance of toleration with which I am 
acquainted came under the observation of Dr. I. H. H. Burge, of 
Brooklyn. I have elsewhere reported this case, but it does not 

♦ The " Transactions of the Society of Alumni of the College of Physicians 
and Surgeons," published in October, 1842, contains the report, by my col- 
league, Professor Lewis A. Sayre, of a case of empyema, in which a free incision 
into the chest was followed by recovery. In connection with that case, thirty- 
two years ago, Professor Sayre raised the inquiry, " in the empyema of a tuber- 
culous patient, from the rupture of an abscess into the pleura, would we not 
be justified in tapping as soon as discovered ? " 
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seem to have attracted the attention which it claims, and I shall 
therefore read the account contained in my work on the ** Prin- 
ciples and Practice of Medicine." 

"The patient, aged eighteen, an accountant, was seized, four 
days before his death, with pneumonia affecting the lower lobe of 
the right lung. At the time of the attack he considered himself in 
good health. He was attended by Dr. Burge, who found the physi- 
cal signs denoting pneumonia, and the affected lobe was found 
after death in. the second stage of this disease. On an examination 
of the chest, in addition to the pneumonia, Dr. Burge discovered 
the signs of pneumo-hydrothorax affecting the left side. Metallic 
tinkling, with amphoric respiration and voice, were finely marked. 
The upper portion of the chest on this side yielded a tympanitic, 
and the lower portion a dull resonance on percussion. • On 
inquiry as to the previous health, the patient stated that he was 
quite well when attacked with the acute disease ; that is, four days , 
before his death. On close questioning, however, it was ascer- 
tained that he had had a slight cough for a year, but so slight that 
he thought nothing of it. lie was not conscious of any deficiency 
of breath, was not subject to pain in the side, and, in short, there 
were no svTnptoms pointing to so grave an affection as pleurisy 
with pneumo-thorax. The left lung was completely condensed 
from compression. The lower lobe was readily inflated : the 
upper lobe but slightly, owing to the free escape of air through a 
perforation as large as a crow's 'quill, situated on the anterior 
aspect of this lobe, about midway from the upper to the lower 
extremit}'. On closing the aperture this lobe was readily inflated. 
The perforation was gaping, the orifice being surrounded by a 
cartilaginous rim. On passing a probe into the aperture, it 
entered a small cavity of about the size of an American walnut. 
The cavity was smooth and lined by a membrane. This was the 
only cavity in the left lung, and there were no tuberculous masses. 
The whole surface of the lung was covered with lymph, dense and 
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and succussive splashing produced within the stomach, pneumo- 
thorax is simulated. An error of diagnosis is to be avoided by 
finding the evidence afforded by the voice (bronchophony or 
increased vocal resonance and fremitus) that the lung extends to 
the base of the chest Moreover, a circumscribed pneumo-thorax, 
situated in the anterior portion of the chest on the left side, is 
likely to cause more or less displacement of the heart. 

A case of circumscribed pneumo-thorax, recently in hospital, was 
of interest as illustrating the physical signs, and also as showing 
tolerance and progressive improvement without thoracentesis. On 
admission, the signs of pneumo-thorax were limited to the anterior 
aspect of the left side of the chest, the respiratory murmur and 
vocal resonance on the posterior and lateral aspects showing that 
the lung was adherent from the summit to the base. Over the 
anterior aspect, the intercostal depressions were lost ; the respira- 
tion and voice were amphoric ; there was metallic tinkling, and 
succussion produced distinct splashing. The case served to illus- 
trate these signs to a class engaged in the practical study of phys- 
ical diagnosis. The affection did not give rise to great want of 
breath even on considerable exertion ; the patient was able to 
walk up several flights of stairs to the amphitheater without much 
difiBculty, and his condition as regards appetite, digestion, nutri- 
tion and muscular strength, was good. He entered the hospital 
early in December. In the, middle of February the amphoric 
breathing had disappeared ; metallic tinkling ceased, and it was 
difficult to obtain a succussion-sound ; but the resonance over 
most of the anterior aspect was still tympanitic, with absence of 
respiratory murmur and vocal resonance. The embarrassment of 
breathing on exercise was now so little, and the general condition 
was so good, that he reported well enough to leave the hospital, 
and he was accordingly discharged. 

It would have been of much interest to have had this case longer 
under observation in order to have ascertained whether the improve- 
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mcDt, as denoted by the physical signs, continued to be pro- 
gressive. The question arises whether, in a case like this, recovery 
may not take place without local interference. And, another 
inquiry arises, with regard to the treatment, namely, if, in a case 
like this, progressive improvement does not take place, would a free 
opening into the chest be advisable, or would it be better to hope 
for an indefinite tolerance of the affection, and not interfere. With 
reference to this inquiry, I would say, should experience show that 
making a free opening is judicious when the pleural cavity is filled 
with air and liquid, it is a reasonable inference that this measure is 
appropriate, under the circumstances stated, in circumscribed 
pneumo-thorax. I would answer the inquiiy in this way provision- 
ally, in the absence of data to be derived from experience. 
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REST IN NERVOUS DISEASE : 

ITS USE AND ABUSE.* 

BY 

S. WEIR MITCHELL, M.D.. 

Member of the National Academy of Sciences. Physician to the Infirmary 
for Diseases of the Nervous System, Philadelphia. 

You, gentlemen, who have so often heard me dwell on the value 
of rest in certain diseases, and have seen how sternly in others I have 
urged the weary p)atient to move about, and to forsake the bed — 
you, I say, will not feel surprised that I should wish to group 
together the thoughts, maxims, and advice in which, from time to 
time, I have sought to convey my ideas on this fertile subject. 

I am the more anxious to do this because I have often been mis- 
understood in regard to it, and am quoted by men who have not 
known the details of our treatment as having won this or that 
triumph over disease by merely putting the patient in bed, while, 
as you well know, it is the way we deal with the case after we have 
made sure of rest that makes this same rest a help or a hurt. 

Then, too, it is well to say something of it for younger men, to 
whom it is a great stumbling-block in early practice, for the 
reason that they often find it hard to make a patient submit to 
long repose in bed, and quite as hard sometimes to get another out 
of bed. 

When there is to come of rest sudden ease to a pained limb or 

• The substance of this lecture was delivered at different times at the In- 
fiitnarj for Nervous Diseases of the Orthopoedic Hospital in Philadelphia. 
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an aching back, you quickly enlist the patient on your side : but 
when you propose to any one, man or woman, who can still walk, 
however feebly, to go to bed for a month or two, you must be 
able to make him or her feel sure that it is the best or only way 
towards cure. And this asks that you, in turn, have a firm trust 
in your own judgment, and a strong will to follow out its decrees. 
You must have, in a word, what the French call " the courage of 
your opinions." 

Think, now, what it asks of your patient to yield to such advice, 
and to yield with that calmness of trustful belief which alone will 
secure the rest of mind we want no less than the rest of bone 
and muscle and nerve. Sometimes I wonder that we ever get 
from any human being such childlike obedience. Yet we do get 
it, even from men. As to women, for some reason they take more 
kindly to rest than do men, and will stay in bed, when once there, 
as long as you wish, and longer sometimes. Indeed, he who says 
to a woman, "You are ill. Remain in bed for a month" — takes 
on himself a grave duty, and may not have the luck to get her 
afoot again, which is a thing to be thought of when trying some of 
these perilous therapeutics on your future patients. This is one 
reason why, in any case, and most of all in a woman's, whether we 
shall say walk much, little, or none at all, is so grave a question. 
It seems to the youpg physician easy to say to a woman who has 
been in bed for a month, and is able enough to get up : *' Now 
the time has come for you to leave your bed." JEIe finds, perhaps, 
that the woman has gained a set belief that she cannot get up, and 
that to give back to her the assurance of her ableness to walk is no 
light or ready task. 

But suppose that in one of the forms of diseases of which I shall 
soon speak you have made up your mind to use rest. It will be' 
well then for your patient that you should have formed some clear 
idea as to what rest is — what it can do, what it cannot do, and 
how for it may give rise to evil or end in good. 



3] REST IN NERVOUS DISEASE. 85 

Rest and unrest have had their days and fashions in medicine ; 
but be you sure that he who can tell when the one is wanted, and 
when the other, is a man who is a master in the \vzys of healing. 
Surgeons and doctors for a long while have been using rest as one 
means of curing disease. Not by any means all of them have 
distinct views as to wTiat it is they do when they put at rest a limb 
or the whole body ; and yet this is what we most want to know. 
Unhappily, we lack as yet some of the factors needed to work out 
this hard equation ; and until these are given we must in part only 
guess at the physiological results of rest, for to-day no man can tell 
me fully what is the difference in the products of the life of a limb 
at positive rest and in active motion. In fact, most that we know 
on this matter is purely empirical, and is in the shape of coarse 
clinical results. Still, even these teach certain things which you will 
do well to bear in mind. First of all is the thought, which should 
be ever with us, that few medical means are without their evil side. 
In our efforts to help, we too often harm, and we must take pru- 
dent care always that, in causing the largest share of good, we give 
rise to the least amount of ill. The one goes with the other as 
surely as shadow with light. To no medical measure does this 
caution more apply than to the use of rest. 

Let us take the simplest case — that which arises daily in the 
treatment of joint-troubles or broken bones. We put the limb in 
splints, and thus, for a time, check its power to move. The bone 
knits, or the joint gets well ; but the muscles waste, the skin dries, 
the nails may for a time cease to grow, nutrition is brought down, as 
an arithmetician would say, to its lowest terms, and when the bone 
or joint is well we have a limb which is in a state of disease. As 
concerns broken bones, the evil may be slight and easy of relief, 
if the surgeon will but remember that when joints are put at rest 
too long they soon fall a prey to a form of arthritis which is the 
more apt to be severe the older the patient is, and may be easily 
avoided by frequent motion of the joints, which, to be healthful, 
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exact a certain share of daily movement. If, indeed, with per- 4 
feet stillness of the fragments we could have the full life of a Hmbinl 
action, I suspect that the cure of the brealt might be far more rapid. \ 

What is true of the part is true of the whole. When we put the ■ 
entire body at rest we create certain evils while doing some share of 
good, and it is therefore our part to use such means as shall, in every 
case, lessen and iirait the ills we cannot wholly avoid. How to reach 
these ends I shall by and by state, but for a brief space I should like 
to dwell on some of the bad results which come of our efforts to 
reach through rest in bed, all the good which it can give us, and to 
these points I ask your thoughtful attention, because upon the care 
with which you meet and provide for them, depends tlie value 
which you will get out of this most potent means of treatment. 

When you put patients in bed and forbid them to rise or to make 
use of their muscles, you at once lessen appetite, weaken, in many 
cases, digestion, constipate the bowels, and enfeeble circulation. 
To say how all this arises, would need, not a lecture, but a book, 
and I can only hint at what I might call headings for thought 
Defect of circulation is the main business to think about A 
man in bed has his heart-beats brought down in number and also 
in force. Then there is for him no longer the constant momentary 
pumping out of blood from active muscles, and these aids to the 
heart failing, [he distant local circulations suffer, and the blood flows 
around the muscles and not through them, and the skin ceases to 
be flushed by exercise and becomes pale and shrunken. To be 
small one moment and large the next is a condition of health for 
the vessels, and this Eiils with the want of exercise, so that when a 
man lies in bed the vessels lose tone, and when he gets up of a 
sudden, this is seen in the way the blood column enlaiges the 
lower vessels, and leaving the head, causes fainlness. Of these well- 
known facts I remind you only that you may the more fully see 
why I dwell so much on the means which must be used with rcsi 
in order to take from its avoidable evils. 
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I was struck with the extent to which these evils may go, 
irj the case of Mrs. P., xt 51, who was, as you may remember, 
in Ward i. She was brought here from Jersey, having been prone 
in bed fifteen years. I soon knew that she was Tree of disease, and 
had stayed in bed at first, because there was some lack of power 
and much pain on rising, and at last because she had the firm belief 
that she coutd not walk. After a week's massage I made her gel 
Up. I had won her full trust and she obeyed, or tried to obey me 
like a child. Bui she would faint and grow deadly pale even it 
seated a sliort time. The heart beats rose from 60 to 130, and grew 
feeble ; the breath came fast, and she had to lie down at once. 
Her skin was dry, sallow, and bloodless; her muscles flabby, and 
when at last, after a fortnight more, I set her on her feet again, she 
had to endure for a lime the most dreadful vertigo, and alarming 
palpitations of tlie heart, while her feet, in a few minutes of feeble 
u-alking, would swell so as to present ilie most strange appearance. 
By-and-by, all this went nway, and in a month she could walk, 
sit Dp, sew, read, and, in a word, live like others. She went home a 
well-cured woman. 

Think, then, when you put a person in bed that you arc lessening 
[he heart-beats some 20 a minute, nearly a third ; that you arc 
making the tardy blood to linger in the by-ways of the blood- 
round, for it has its by-ways ; that rest prone, hinds the bowels, 
and tends to destroy ihe desire to eat ; and that muscles in rest loo 
long gel to be unhealthy and shrunken in substance. Bear these ills 
in mind, and be ready to meet them, and you will have answered 
the hard question of how to help by rest without hurt to the 
patient. 

But what is it ihat rest docs for your sick man ? We have seen, 
in brief; how it hurts ; how does it help ? When first I came to 
ask myself this question, I found that though in many cases I was 
sure of its usefulness, I was by no means sure why it gave rise to 
inch helpful results ; nor am I now much better off in this matter. 
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as concerns some of the diseases in which I am most secure of aid 
from it. 

As regards a broken limb, the simplest case of all, it is plain 
that we gain chiefly an absence of deformity, and that rest is not 
needed to get mere union, which would usually take place whether 
the limb moved or not ; unless the motion was very frequent and 
very free. In animals, the bones knit without splints, but 
nature secures absence of much motion, early in the case, by pun- 
ishing movement with pain. 

For the many disorders in which I or others have used rest, 
we shall find a great number and variety of reasons why this means 
is good, and perhaps my best way to teach you how it helps, will 
be to take up in turn these forms of trouble, and state with each 
the reasons why it is bettered by rest But before doing this, I 
should remind you that rest is a relative term, and that we cannot, 
or, at least, that we can rarely get entire repose, and that, in fact, 
arrest is not what we want. We can only slow the works, and not 
stop them. Then, also, I ask you to keep in mind that the rest 
I talk of to-day is mechanical rest — stillness ; and that we often 
bring about partial physiological rest by drugs, as when we com- 
pel sleep ; or reduce the number of heart-beats ; or make one 
organ active in order to make less the task of another. A very fair 
sample of this is in the treatment of certain stomach troubles. 
Here, for instance, is one from my note-book, of this way of help- 
ing a gastric neuralgia. A well-built woman, aet. about thirty, some 
years ago cime to me from the country with a history of long 
emotional trials,. ending in an agony of pain every time she ate. The 
first mouthful swallowed began the torment. We ran through a 
host of drugs and diets, from raw soup to milk — ^alike in vain. 
Then, thinking she might have an ulcer, I gave simple emetics, 
and studied with care what came up, but all with no gain. So al 
last I said I will rest the stomach ; I therefore gave pepsin, acids, 
and beef-soup together by the rectum, which was thus made into 
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a stomach. Meanwhile, although she could walk about, I put her 
in bed, because it is easiest when prone to keep the enemas, and 
because at rest she would use up least tissue, a point of moment 
when using so unnatural a way of feeding. Six weeks of this cured 
her of what I think was a neuralgia brought on by the functional 
activity of the stomach. There was some over-sensitive region in 
the centres, which suddenly translated into the language of pain 
the impressions which came to it from the acting stomach. The 
stomach and the sensorium, or so much of it as is in relation with 
the stomach, were put in splints, if I may so speak, and by-and- 
by got back their normal tone. 

Following out this train of thought, let us go on looking at the 
neuralgias, and see why rest helps some of them, as it surely does. 
There is now in the ward for women a German girl, who has a 
neuralgia of the lower branch of the right fifth nerve. It never 
troubles her much unless she eats, talks, or laughs ; in other 
words, moves the jaw, though even this is not needed, because if 
I handle the right comer of the mouth, push, stretch, or pinch it, 
the'pain comes on at once. Neither in eating was it at first the jaw- 
motion alone that ensured the coming of pain, for even the act of 
swallowing would do it. Two things cause it to appear : the 
functional use of the mouth and throat, and any motion of cer- 
tain parts about the angle of the mouth, where the neurility is 
given in part by the terminal threads of the nerve which has the 
pain. We might say that motion alone was the pain cause, but 
in some cases laughing or crying — normal convulsions of the face 
do not arouse the pain, and only talking can do it ; or, as in a 
case we saw here last year, only swallowing, or, perhaps, as in a 
third case, the functional activity of the stomach, although there 
was no dyspepsia, and the first cause of the neuralgia was a dis- 
ease of the upper jaw-bone. From all which we learn a lesson 
useful in other nerve pains, but useless here, because people must 
eat and digest, and will talk and laugh ; and our lesson is this, 
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that many neuralgias wake into fresh torment, owing to mere mo- 
tion of parts, sometimes not close to them, and also to the func- 
tional use of parts near them, or related to them. 

I once treated a case of infra-maxillary neural pain by rest. I 
forbade laughing and talking, and gave only fluid food. These 
means made less the number of fits of pain, which were usually 
about fifty a day. On the first day of rest they became thirty-three, 
and in four days came down to eleven, but these were very bad, 
as if with lessening the number we had made greater the pain. I 
found in this case that rest only helped, but did not cure, nor is it 
ever much more than an aid to other means. Could we have put 
a stop to swallowing, no doubt we should have done still better, 
for the more often she swallowed, the worse grew the pain. ^ Mo- 
tion of the part, then, increases nerve pain, and motion or active 
function of parts far from it, ^may do the same. No one can yet 
say why this is as regards the fifth nerve. The motions we speak 
of do not all of them mechanically disturb the nen'e. In many 
cases they cannot. No doubt there are close relations in the 
sensorium between the centres which get impressions of all kfnds 
from face, and throat, and mouth, and stomach, and when one 
little centre becomes irritable from disease, or the steady acting of 
an outside cause of disorder, like a pinched nerve, it soon begins 
to feel morbidly, through other ganglia, the normal impressions 
which every functional act brings to them, and through them 
to it. 

Now this is not an explanation ; it is only a way of stating the 
facts, but it is a way which perhaps may aid you to see them in a 
clearer light. Suppress, by rest, the number of normal excitations 
which reach the over-sensitive nerve-cells, and you suppress some 
of the causes of pain, because an excitable centre feels all things 
as pain, and grows more and more sensitive, like a man in anger 
whose wrath is fed by everything. 

The use of these facts gets to be plainer in neuralgias of the 
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limbs. Some of you will recall a case of neuralgia from a wound 
of the median nerve-branches in the hand, which you saw last 
year. The irritations lasted long, and were so constant that the 
whole of the sensory centres belonging to the arm got at last to be 
distressingly alive to outside impressions, so that the faint messages 
sent to the brain from the motions of distant muscles in the fore- 
arm and arm were all felt in the centres as pain. This patient 
spent her life in keeping the member at rest. At last, by a nerve- 
section, the cause of trouble was cut off, and the central ner\'e- 
cells by' slow degrees ceased to feel as pain the thousand every-day 
impressions, which are all the time, and in health without our 
knowledge, passing from the outside tissues to the centres within. 
This will, T hope, make plain to you one reason why rest, utter 
stillness, by making fewer the irritations of the too sensitive 
centres, is good as an aid to treatment. Now and always you will 
do well to keep in mind that there are no nerves of pain, but that 
whether an impression from without is to be that of a hurt or not, 
depends first on. the grade of impression — in health only severe 
injury causing pain ; second, on the state of the centre, which 
may be tuned up to feel a feather-touch as pain ; and perhaps, 
third, though this is less clear, upon the state of the carrier, the 
nerve-trunk. But whenever any morbid state increases tfie power 
to feel pain, no cause is more potent than unrest of the part ; no 
help towards cure more certain than rest. 

As I have pointed out before, motion increases the pain of neu- 
ralgia because it puts the part in function, and the mode in which 
this cause of pain acts is not easy to see through ; but motion has 
grosser effects in its direct mechanical influence on diseased nerves. 

I cannot recall ever having pointed out to you here any instance 
of this, but I have seen it often. In my book on nerve injuries, I 
describe a case of nc^rve- wound of the sciatic, in which the man 
was quite easy unless he stood up, when at once a violent pain 
darted down the nerve, and with a cry he fell on the floor. This 
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poor fellow had a local neuritis at the exit-point of the sciatic 
nerve. 

Now let us look at the case ofC. P., in the male ward. He has 
a severe sciatica, with all the usual symptoms. When he stands 
on the well leg, he .has little pain, but if he rests on the lame limb, 
he has pain at once, and this goes on getting worse. This must 
be due to the squeeze which the contracting muscles give to the 
tender nerve, and more at the sciatic notch and under the great 
gluteal muscle than elsewhere, for in the notch lie two muscles, 
the pyriformis and the gemellus superior, both of which swell out 
and harden as we stand. I saw, four years ago, the sciatic notch 
at the after-death examination of an old German woman, in whom 
pain on motion was the most striking fact of an old sciatica. In 
her case, as probably in many such cases, the nen'e-sheath was 
swollen and full of serum, so that the nerve was, so to speak, 
crowded in its way through the foramen, which, of course, made 
the least added pressure sore to bear. I believe that more so-called 
sciaticas are really cases of neuritis than is usually thought to be 
the case, and when the nerve is inflamed, another factor comes in 
to make mischief Healthy nerves arc meant to stand a good deal 
of stretching and pressure before they suffer or lose function, and 
just how far this may go, I have experimentally shown ; but a nerve 
long inflamed becomes hard and inelastic, and I cannot help think- 
ing this must help to make motion painful. I used to watch with 
interest last year a patient of my colleague's, Dr. Sinkler. He was 
in Ward No. 3, and had, we thought, a neuritis of the sciatic. 
When going up-stairs, he never used the lame leg to mount with, 
because this act tightened the nerve over the edge of the notch. 
IC when standing, I made him swing the thigh forward with 
the leg extended, he had great pain, and extreme backward motion 
in the same position also gave still more distress for like reasons. 
A mere glance at the relations of the nerve to the notch and to 
the pyriformis and gemellus superior muscles will make all this 
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clear enough, and will show you why entire rest with the 
limb in a midway-position is of all the easiest. So true is it, 
that you will treat in vain old sciaticas while they are up and 
about Whatever else you do, put your patient at rest, and 
let it be complete. In some cases I have seen very good re- 
sults from the use of splints, or from so encasing the hip with 
plaster, or collodion strips, as to limit movement. I should like 
well enough to say something as to the other means of treating 
sciatica, and as to the steady use of ice-bags in old cases, but 
there are many good ways of helping this malady, thqugh, as I 
have urged, no one of them will prosper while the sufferer is afoot 

There is another form of neural pain which is very rare, but is 
so good as showing the effect of motion, and the uses of rest, that 
I am tempted to refer to it before speaking of rest in graver dis- 
ease. The action of writing brings on in a few people one of four 
states, a spastic condition, known as writer's cramp, loss of power, 
a choreoid disturbance, or, very rarely, pain. I saw some time 
since a case in which there had been loss of power and cure, then 
choreoid troubles and cure, and lastly, extreme pain on writing, not 
in the fingers, but in the back of the hand. At first it went away 
soon after the patient ceased to write, but by-and-by it stayed, and 
at last, when it grew severe, it was kept up by any motion of the 
fingers. I simply placed the hand in a sling, and soon saw it get 
well, though I was forced to forbid the use of the pen, and to ad- 
vise change of business to some out-door work. In common 
writer's-cramp, rest is the only help, and I, for my part, have seen 
no good come of any other treatments. Let such as believe in 
them try them without rest, and one such cure will end my doubt 

I am more anxious to say a few words as to the use of rest in 
certain central maladies, and in some disorders to which women 
are subject, disorders which I can more readily describe than 
label, and which I often find it easier to treat with success than to 
paint with clinical clearness. 
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Let us take first one of these forms of disorder with which you 
are all familiar in this house, and which we have yet to see a fail- 
ure to cure. The cases I speak of, some doctors like to call hys- 
teria, but hysteria is the nosological limbo of all unnamed female 
maladies. It were as well called mysteria for all its name teaches 
us of the host of morbid states which are crowded within its hazy 
boundaries. But whether or not the condition known by this 
much abused name be present or not in the cases I am about to 
speak of, this at least is clear, that it is not the key to their treat- 
ment, nor the main cause of them. 

Let us take a case. Mrs. B. was brought to me on a couch from 
a distant New England State. She began adult life with certain 
over-work of the brain, a long, steady strain, backed by unusual 
mental force, and a certain vigor of will. Then she married early, 
and nursed in turn three children far beyond the common time 
of breast-feeding. Meanwhile, the claims of society, family, char- 
ity, and mental culture were all alike met, and at last, somewhat 
of a sudden, she gave way, lost flesh, came to weigh ninety-five 
pounds in place of one hundred and twenty-five pounds, or one 
hundred and thirty pounds, had pain in the back, steady dyspep- 
sia, and great weakness. Everything tired her ; to eat, to read, 
to digest, to move ; and the least effort quickened her pulse,- 
caused headache, and flushed cheeks, and at last pallor of face. 
There were no hysteric signs, but she had ceased to menstruate 
for at least three years, although I could find no womb-disease. 
Her look showed no anaemia able to 'explain her state, but the white 
corpuscles were one-third too many. The almost painful sense 
of tire was the main symptom, and it showed not only in what she 
said, but in her look of strange fatigue. Tied, as it were, to her 
chair or couch, she still strove to fill her place in life, but what 
it cost was seen in the lines of lassitude left on her face by this life 
of desperate effort 

As to treatment, she had tried everything, lived on tonics, and 
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gone from doctor to doctor. When I saw her she could not walk 
more than a few steps, and her normal arm-pit temperature was 
but 96.5° to 97.5°. 

It was clear to me that this woman, for reasons not plain, had 
never been able to get her tissues back to the standard of health. 
A twenty-mile walk would put your spinal ganglia in the state of 
exhaustion, which fell on hers after five minutes' use of her legs. 
Functional use of head or spine in health slowly and moderately 
flushes the part used, a simple provision for quick repair. But in 
this woman, the flush, I fancy, came almost at once, and the tire 
pain, which we all know, came also. The same remark applied to 
her mental efforts. Tire and pain went almost along with the 
functional action. Just, in a word, what you see in over-worked, 
busy, worried men was her state. Action suddenly dilated the ves- 
sels, and not slowly and in small degree. Over-distended vessels 
mean malnutrition, and so we have an endless series of evils, tied 
each to each in mischief-making sequence. 

In her case I carried my treatment to an almost absurd extreme. 
She was put in bed, and left it for no purpose. At first she was 
even moved by her maid when she wanted to turn in bed. She 
was fed and washed by others, and forbidden to read or use her 
hands, and even to talk. Then she took iron as before freely, 
malt extract, a bottle a day, wine, raw beef, and plenty of butter, 
was fed, in fact, ever)' two hours — at first little, then, after a while, 
more, and at first chiefly by the rectum, especially with cod oil. 

But to be thus still, means, as I have said, feeble blood cur- 
rents, stagnation in unused muscles, pale skin, disorder of the 
sluggish portal blood-round. And here is the gist of the treat- 
ment You must get the eff*ect of exercise without its ills. Exer- 
cise without exertion is what we want, and this was the way it 
was had. Every day she was masseed, thoroughly ; j\nd skin, mus- 
cles, and belly kneaded until they flushed, and tingled with blood, 
and for the time rose in temperature two to four degrees. Every 
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day each muscle was made to contract by faradic currents, and so 
she failed to feel the effect of disuse of the muscles. She was for- 
bidden to exercise and yet had exercise, and she was fed largely 
but with watchful care. 

At the thirtieth dav she menstruated ; at the close of two months 
she had gained thirty pounds, and was at once able to walk up- 
stairs to the attic, and down to the front-door untired, and in a 
month more, to go where she pleased, and do what she pleased. 
This sickly, feeble, wasted creature had become a handsome, 
wholesome, helpful woman, and so remains to this day, with only a 
constant gain in vigor. 

These cases var}', of course, endlessly, but their essence is a state 
of reduced nutrition, which no mere tonic will cure while they 
are afoot and living on their capital. The main symptoms arc 
the state of painful tire,* the low temperature, the great or less 
ancemia, the quick pulse, the excess of white blood. I have 
treated in this house, under the eyes of some of you, many such 
cases, in some instances blurred, as it were, by other symptoms, 
and sometimes in women whose every disease was painted on the 
puzzling background of hysteria. I should hesitate to say, as I do, 
that I have had no failure, if it were not that some of you have 
yourselves seen every case, and have wondered with me at the 
mar\'el of the coming back of life and bloom and power, and 
happiness. 

The amount of feeding, of massage, and of faradic muscle ex- 



* This symptom of ordinate sense of fatigue is found in many forms of 
disorder in women. The worst cases to handle are girls, with what is called 
spinal irritation by some, and spinal anaemia by others. The first name 
conveys to us nowadays, the idea of a group of symptoms — the second 
asserts a belief as to the cause of such symptoms. It has no clinical support. 
In these women there is at one time pallor of face, and the next minute 
islands of vasal dilatation. Perhaps the centres suffer like changes. I am 
not sure, and can offer as to this no other proof of value. It were easy to 
write long about this, and to be decoyed into more than a lecture. 
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ercise, which each case will bear and prosper under, is a matter to 
be told early in the case by watching the pulse, the temperature, 
and the appetite. In these cases the pulse is always rapid. If it 
fall, if the temperature rise, above all if there be the least gain 
in flesh, I know that I am on the right path, and am not mov- 
ing on it too fast, but if these symptoms be reversed, and if the 
patient ceases to be hopeful, and looks weary, then, I lessen the 
passive exercise and wait a little, but above all I listen to what my 
masseur or masseuse tells me pf the ease with which the limbs 
flush, of the readiness with which the muscles grow firm under 
the kneading fingers, for in this matter the rubbers get to have a 
very shrewd judgment As to the rectal feeding, which I rarely 
omit, I say little, as it is now well understood. It should always 
include cod-liver oil. There is only this to be borne in mind : most 
medical men feed by the bowel when they cannot by the mouth ; 
I like to use both ends at once. 

It has long been my practice to insist that patients in the early 
stages of spinal congestion, meningitis, and chronic my-elitis, es- 
p)ecially in the very well localized forms the latter disease may as- 
sume, should lie down whenever they are in-doors. If I can car- 
ry my point, I like very much to put these cases in bed, and at 
perfect rest for a few weeks, and my reasons for doing so are these : 
Erect posture, and walking heavily, tax the spinal ganglia, and 
never more so than when every step is labor. The prone position 
puts them at rest It is easiest to repair when the machine is not 
in full action, and so rest is to be wished for in a disorded spine. 
Besides which I could tell you case on case of these troubles, in 
which some sudden fatigue has brought about an abrupt increase 
in the g^vity of the disease, while I have never seen ill come of 
rest even though it caused no distinct gain. 

In cases of chronic meningitis, such as I have seen come of 
injury, or from the downward passage of cerebral meningitis after 
sunstroke, rest, with counter-irritants, is almost the only very good 
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means ; rest, long and complete, is the one utmost want. Nor 
need I say much as to the treatment by pure rest of the meningo- 
myelitis of Pott's disease, in which you have all seen the most per- 
fect success in this house from the use of the prone position with- 
out the classical treatment by the hot iron, which is certainly some- 
times useful, but in many cases needless, despite Charcot's recent 
and most authoritative statement. 

I come last in my hasty review to a class of cases in which the 
use of rest is entirely my own idea, and in which I am sure I have 
gotten results of great value — results which happily you have seen 
with me in this very hospital. I allude to the use of rest in loco- 
motor ataxia, in its early stages of pain chiefly and most surely, 
but also in any case of posterior sclerosis before it has gone too far. 
You will ask me what I mean by this last phrase, '*gone too far ;" 
and I answer that it is vague, because I really am, as yet> unable 
to set the limit beyond which rest is useless. I have seen it 
strangely relieve old cases of ataxia in which there was pain, and 
with the relief of pain there was also unhoped-for relief of other 
symptoms. 

A number of years ago, a gentleman, net. fifty, took a long sea- 
bath at Newport, and became thoroughlv chilled. Next dav he 
had a sharp attack of pain, here and there in the legs, like dagger 
stabs. A week later came another onset of like torment, and, 
after these, the attacks became common, so that at last no day went 
by without its share of pain. Two years passed before the ataxic 
symptoms grew into distinct forip. Ten years after his first pain, 
while the constant subject of horrible torture, he fell in alighting 
from a street rail-car, and tore the internal lateral ligaments of the 
right knee. This injury kept him in bed three months, and dur- 
ing this time his pains grew fewer, and also less severe, and at last 
left him, to return no more, while also his ataxic symptoms were 
in a great measure changed for the better, and, indeed, so re- 
mained up to his death from pneumonia some years later. Five 
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years ago one of my ataxic patients, who had also intense neu- 
ralgia, btoke his leg, and, resting in bed for some weeks, left his 
pains between the sheets, as he said, and knew them no more. 

Next I came to know of a gentleman who broke first his thigh 
and then his leg, and, resting in bed a long while, had also the 
good luck to get up cured of his ataxic neuralgia. A like case of 
one simple fracture with the same results came to my knowledge 
still later ; and by this time I began to see that rest — perfect, entire 
rest — had some curious power to aid the state of pain which makes 
one of the early, and often one of the constant distresses of 
ataxia. 

Finally, in this very house, Mrs. B., a confirmed ataxic, with 
intense neuralgia, fell in walking, and broke her thigh, an event 
which put her in bed for six weeks. 

She said to me one day : ** It was worth while to break my leg, 
because now I have no pain." You will, some of you, recall her, 
as she was long an inmate of the women's ward. This case 
at length opened my eyes, and I felt ashamed not to have seen the 
full truth before. 

In one of the male wards of this same hospital was a bad and 
very painful case of ataxia in the early stage. To test the correct- 
ness of my belief as to the value of absolute rest in relieving ataxial 
neuralgia, I kept him several weeks in bed. The result as to con- 
trol of the pain was surely very remarkable. Before going to bed 
he could not walk without aid, nor could he stand for even a 
moment with closed eyes. The pain was inconstant, but never 
left him two days without extreme torment. Six weeks of 
almost absolute rest enabled him to stand a few moments with 
shut eyes, to walk unaided up and down the room, and to assure 
me of his entire freedom from pain since the seventh day in bed. 

I do not think these cases can be looked upon as mere co- 
incidences of pain ceasing about the time of the injury. I 
should rather conclude that exercise has power to flush the ganglia 
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used in movement just as thinking brings blood to the brain and 
raises its temperature, and that this afflux of blood, or, at all 
events, the mere functional activity, is in some way injurious and 
irritating to the diseased centres. This will seem at least a reason- 
able view if we recall what I have said as to the influence of 
motion upon certain facial neuralgias. Even where there is no 
tender point, talking or chewing will often cause increase of pain, 
or awaken pain afresh. Thus, I have lately seen a case of 
frightful torment in the upper jaw, which was due to acid dys- 
pepsia, and was cured when this state was relieved. The stoma- 
chal condition had created, however, a state of the nerve centres 
of the fifth nerve of such a character that if the patient attempted 
to talk or laugh, it presently resulted in a severe fit of pain, nor is 
this a very rare or merely curious example. Considciring the 
spinal posterior ganglia and columns and the related sensorial 
centres above them, as in ataxia, ready to pass into the state which 
gives rise to pain, it seems likely enough that exercise may be effi- 
cient in bringing it on. Exercise does not only mean motion in 
a physiological view of its totality of results, but it also involves the 
passage centripetally of a host of impressions generated in the 
moving tissues, and of necessity passing up to the central sensory 
ganglia. The centres of motion and of sensation are, therefore, 
active during movement, and are then alike excited, so that we 
may, with these facts in view, see why motion may excite sensory 
organs. 

It seems, then, that in the painful stage of locomotor ataxia 
motion is probably injurious, and that rest in bed is for like rea- 
sons useful. 

In my original paper in the Ameri an Journal of Medical Science 
I stated that probably the bones of ataxics are brittle. I have since 
heard of a case in which both arms of an ataxic were broken after 
death while lifting his body to put it m the coffin ; and, quite 
lately, Charcot, in alluding to my paper, has given a number of 
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cases which prove beyond a doubt that my suspicion as to the fra- 
gility of the bones of ataxics was correct. 

You who have followed my clinics well know that I utterly dis- 
believe in the cui;e of posterior sclerosis. I have seen ataxic symp- 
toms from spinal congestion and hysteria relieved, nay cured ; but 
I am sure that no dne has yet seen a cure of ataxia from sclerosis 
of the posterior columns of the spinal marrow. Hence I venture 
to offer my treatment by rest as well worth a trial in the outbreak 
of the disease. Perhaps in the very earliest stages it might do 
more than merely relieve pain or stay for a time the unrelenting 
march of the disease. 

During the war of the Rebellion, my friend Dr. Hammond, 
then the able and far-seeing Surgeon-General, placed under my 
care wards for nervous disease, in which I had the good fortune to 
see a host of strange and curious cases. Among them were some 
which are rarely met <vith in civil practice, although they are clini- 
cally represented by the cases of writer's-palsy, hammer-palsy, loss 
of power in the legs from use of the sewing-machine treadle, and 
the like. The cases I refer to were the most brilliant examples of 
treatment by rest that I have ever seen, and may fitly serve to close 
this lecture. 

There were brought to us a number of these cases, which we 
soon learned to know almost at sight. They were men who had 
been over-marched — worn out by the use of their legs. Com- 
monly these were people who had been scurvy-stricken, or victims 
of ague, and who, with vast force of will, had striven to keep up 
with retreating columns, or had, day after day, marched great 
distances, until at last they had literally given out, and been amazed 
to find that, on taking to bed, they were unable to rise again. 

It was usually a pure exhaustion without sensory troubles, 
although a slight lack of feeling sometimes went with it There 
were no bladder troubles as in congestion, and neither pain noi 
wasting, but simply loss of power. 
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We soon learned to treat these cases by rest in bed, with porter, 
beef soup, and strjxhnia. It was curious to see how promptly and 
completely they came up ; and my colleagues, Drs. Morehouse 
and Keen, will still, I am sure, recall the amazement with which 
we saw their ready cures. 

I have tried in this lecture to make clear my views as to the evil 
and the good of rest, but I have failed to satisfy myself if I have 
not set in strong light the fact that the ills which go with this use- 
ful means of treatment are capable of being met and dealt with to 
the good service of cases of disease. Rest can be made to help. Rest 
also can hurt, and he who deals with it as a means of cure must not 
&il to bear in mind the modes by which we can secure the ligh*. 
without the shadow, the good without the harm. 
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Although the term sciatica answers fairly enough to give a 
general idea of the affection which forms the subject of our present 
remarks, it can do no more. It would not be proper, for example, 
to define it as a disease of the sciatic nerve ; for, in a considerable 
proportion of cases, the derangement may be limited to a few only 
of its remote branches, and, hence, may have as little connection 
with the main trunk as an overflow of the upper streams of the 
Ohio River has with the state of the Mississippi. Nor will it 
answer to define it either as an inflammatory or as a purely neu- 
ralgic aficction ; for there are cases in w^hich there is neither a 
neuritis nor a perineuritis on the one hand, nor, on the other, any 
condition similar to those ill-understood neuroses in which a 
ner\'e-ache is present without an appreciable nerve-lesion to account 
for it ; for the primary cause of the pain may, in some instances, 
be very appreciable, if not remo\^ble as well. Least of all can 
we give a definition based upon the etiology of the complaint, for 
the causes of sciatica are altogether too numerous to be crowded 
together under one category ; the essential dissimilarity between 
some of the more common ones being so great, indeed, that it 
would seem to render doubtful the propriety of allowing any single 
term whatever to include them. 
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Nevertheless, clinically, it is not difficult to find good use for 
this term. Indeed, we could not do without it, for it would be 
useless to differentiate the various painful affections of the lower 
extremity usually classed together as cases of sciatica, into distinct 
diseases ; for we would not know where to stop in such a division. 
It is important, however, to direct attention at the outset to the 
variety of morbid states which this name is made to cover, in order 
to avoid the error of expecting, in this connection, that you are 
going to treat a disease instead of treating a patient. In three 
cases of luxation of the hip-joint, for example, you may properly 
think first of the rules for detecting, and then for remedying, such 
special accidents. In three cases of sciatica, on the other hand, 
you may have little more in common between them than pain in 
' the leg. 

In illustration of these remarks, I would briefly cite two cases 
in my experience, before passing to the histor)' of the patients 
whom I now bring before you. The first was that of a gentleman, 
act. forty-five, who had been suffering from phthisis of the right 
lung for over two years, and which had resulted in the formation 
of a large vomica, occupying the anterior region of the middle 
lobe. About the commencement of the summer season he began 
to suflfer in his right leg from a pain which followed the course of 
the great sciatic nerv^e. This pain soon became terrific in its 
severity, but remittent, being worse in the afternoon and evening, 
and then declining towards morning, though never wholly ceasing. 
The paroxysms were of a deep, darting kind, shooting to the 
ankle, and sometimes to the dorsum of the foot and great toe. 
Constant tenderness was present in the popliteal space on pressure, 
and a steady gnawing or boring pain was complained of at the 
exit of the sciatic. During the attacks, the skin of the outer and 
posterior aspects of the thigh became exquisitely tender to the 
touch, and, lastly, numbness was felt by the patient, and loss of 
cutaneous sensibility could be made out by the usual tests, in 
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various parts of the affected limb. Meantime his cough and 
expectoration almost wholly ceased. I treated him for about ten 
months with every measure I could devise, from subcutaneous 
injection of anodynes to repeated puncture of the sheath of the 
sciatic, and the most energetic aj^plications of the iron at white 
heat — ^l)ut all in vain. Finally, an elderly lady friend persuaded 
him to apply warm fomentations of sage leaves ; and, from the 
first trial, ke averred to me that he felt the pain assuaged, and 
in some ten days more it subsided almost entirely. I could 
only congratulate him on this efficacious [and] sage remedy ; and 
also promised him that* I would tr)' it myself in the next case, 
before submitting others to the tortures which I had inflicted upon 
him. Unhappily, however, in a few weeks more he walked into 
my office to have me examine a large soft swelling in his right 
groin, which was divided by Pou{)art's ligament ; and his subse- 
quent story was that of a case of psoas abscess running its usual 
course. He never complained of a pain in the back until after 
the abscess had been discharging for several months ; and, though 
I had long looked for some evidence of intra-pclvic pressure, yet, 
previous to the appearance of the swelling in the groin, he had no 
symptoms of the kind except the sciatic pain. 

The next case was that of an unmarried woman, a?t. forty, a 
laundress, who went out barefooted one wet day in spring to hang 
the clothes, and while doing so trod upon a piece of glass. 
This inflicted a wound between the first and second metatarsal 
bones of the left foot. The fragment of glass was extracted, and 
she put her foot in warm water, if I remember right, to allow the 
wound to bleed freely enough to * ' wash the poison out. " From 
the moment that she received the injur)', however, she felt a severe 
pain dart up the whole leg to the thigh, and she stated that that 
pain never left her from that time. She could not walk on the 
foot, and ere long the whole limb became stiff, cold, numb, and 
very painful on the slightest movement. After a while, acute 



I06 W. H. THOMSON. [4 

darting pains began to be experienced, passing downwards instead 
of upwards, seeming to begin at the sciatic notch, then radiating 
over the buttock up to the top of the sacrum and the crest of the 
ilium, and also passing down to the knee and the external 
malleolus. The limb rapidly atrophied, was very cold, and the 
flexor muscles of the leg and the adductors of the thigh began to 
contract. From lying constantly on her back, also, on a hard 
bed, I found, on my first examination, a large bed-sore formed 
upon the sacrum. Patient experienced the most severe pain on 
pressure over the sciatic foramen, in the popliteal space, and under 
the external malleolus. The cutaneous sensibility, however, ^^'as 
decidedly diminished, as might be expected from the dusky, dry, 
and shrunken state of the skin. There were many other points 
of interest in this case, which we cannot allude to just now, 
though I will refer to it again as indicating the success of certain 
remedial measures in analogous conditions ; but what I would 
remark here is, that, without the initial element in her history of a 
traumatic injury, she presented on my first examination nearly all 
the conditions usually regarded as characteristic accompaniments 
of severe sciatica ; but, if so, they had their origin in a lesion at 
quite the opposite extremity of the nervous track from the preced- 
ing case. 

The first instance of this affection, which I would take up now, 
is that of a patient whom I have shown to you several times during 
the past winter, in order to have you watch the progress of his 
symptoms and the effects of the treatment adopted. His history 
is as follows : J. P., a^t. forty, single, native of Ireland, laborer. 
Family history unimportant ; is a moderate whiskey-drinker ; de- 
nies having ever contracted any venereal disease. Patient always 
enjoyed good health until he enlisted as a soldier in the civil war ; 
and, in the year 1865, after exposure to cold and wet, he was at- 
tacked with intermittent fever, which lasted several months, and left 
him in a very debilitated condition. He had not recovered his for- 



5] SCIATICA. 107 

mer standard of good health up to the time when his present com- 
plaint began to manifest itself, which was just about two years be- 
fore his admission into this hospital. It began with a sensation of 
pain and numbness in the left thigh and leg. The numbness soon 
passed off, but the pain persisted and increased in severity, coming 
on in agonizing paroxysms. The pain was of a sharp, lancinat- 
ing character, commencing at a point above the sciatic foramen. 
and shooting down the posterior aspect of the thigh, around 
the knee and the back part of the leg. Patient could scarcely sleep 
from his pains, which, however, were not notably worse at night. 
He lost his appetite ; was wholly incapacitated from work, and, 
as he expressed it, was *Mn every way used up." All movement 
of the leg was so painful that he had to keep it constantly rigid, 
and hence acquired a very limping gait. He soon noticed, also, 
that the affected limb was much colder than its fellow, and steadily 
atrophying. After wandering into various hospitals of several 
cities, with little or no improvement in his condition, he was ad- 
mitted at Bellevue, Nov. 24, 1874. 

On admission, patient's condition was generally reduced, with a 
countenance expressive of constant suffering from the pain, which. 
he states, has never been much relieved heretofore since it com- 
menced. He, moreover, is further troubled now by a bad ulcer 
on the outer side of his leg, caused by an application of strong 
aqua ammonia. The ordinary functions of the body were normal, 
and he has always been free from hemorrhoids. Examination of 
the affected limb showed that it was both stiff and cold, and meas- 
ured two and a half inches less in the circumference of the thigh 
at its middle, and an inch and a half less than the right in the 
calf. The great toe was rigidly extended, the heel raised, and the 
whole limb carried directly forward in walking, without flexion at 
the knee. Pressure at the sciatic foramen elicited immediate 
shooting pains down the whole posterior aspect of the thigh, and 
pains ascending upwards and diffused over the sacrum. Pressure 
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in the popliteal space was equally painful, and radiated to the 
external malleolus ; while, midway down the calf, another tender 
spot caused pain to extend along the course of the anterior tibial 
nerve to the great toe. 

We have, so far, several points in this case to notice. First, that 
the patient's constitution had become seriously deranged by mala- 
rial infection ; and this is the more worthy of consideration as it 
occurs so commonly in this countr}% as an element in the story of 
such patients, that it suggests inquiry as to a causal relationship 
between the derangements induced by ague and the occurrence of 
sciatica. My argument for the probability of such a relationship 
is this : First, that this great nerve of the lower extremity is far 
more apt to suffer from extensive vascular impediments than any 
other nerve of the body. In comparison with the sciatic nerve, 
the trigeminus, for instance, has scarcely any organs contiguous to 
its course, the state of whose circulation may influence its condi- 
tion. But the portal vein may cause an indefinite number of mis- 
chiefs in the pelvis, according to the retardation in the current of 
its terminal branches, caused by a congested state of the liver. 
Constipation, hemorrhoids, perirectal inflammations, prostatitis, 
cystitis — and, in women, an unmentionable series of ailments — may 
all be traced, more or less, to the effects of portal obstruction. 
Moreover, the most famous mineral springs in all countries are 
those which, like the Congress of Saratoga, and the Kissingen of 
Germany, contain the chlorides of sodium and potassium, with the 
magnesian and lime salts in proportions very closely like their re- 
spective proportions in the serum of the human blood. Now, 
such medicinal waters have gained their reputation mainly from 
their efficacy in removing portal congestions, and thus become 
famous for curing hemorrhoids, bladder troubles, uterine disorders, 
and, lastly, sciatica — all by their property of exciting a natural elimi- 
nation by excess of natural saline foods, and which elimination ne- 
cessarily must unload the portal system. We shall soon show, also, 
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that mere mechanical obstruction in the lower bowel has often 
proved to have a connection with the occurrence of sciatica, by the 
prompt cure of the ner\'e-ache after the dislodgement of the obsta- 
cle ; and, hence, such facts, a fortiori^ make the surmise highly 
probable that the far-reaching effects of portal congestion may in- 
duce sciatica in many ways. But, of all causes of portal congestion, 
in this country at least, ague is one of the commonest and most 
persistent. Liver and spleen alike seem to escape from the 
control of their vascular ner\'es almost as surely by the operation of 
this poison in wetikening their vaso-motor ganglia, as the circulation 
of the face and head is unbalanced for years by the injury of a sun- 
stroke. In ever}' case of sciatica, therefore, I would recommend 
you carefully to investigate the condition of the portal circulation ; 
and, if the patient admits a prolonged experience of troubles of 
malarial origin, that you pay good heed to this matter thereafter. 

Another feature which I would allude to is the illustration which 
this case affords of the occasional annoyance you may experience 
from the application of strong counter-irritants to the skin of a 
limb affected with sciatica. The ulcer which was caused by the 
aqua ammonia used on him before his admission, was peculiarly 
painful and indisposed to heal. In the next case about to be re- 
lated, a very moderate irritation from a bath of sulphurct of potas- 
sium caused several extensive and troublesome, though superficial, 
ulcerations ; and I have just mentioned the large sacral bed-sore 
in the woman with the injury to the foot The explanation of such 
mishaps is that the general nutrition of the limb, lowered both by 
deficient arterial circulation and by nerve perversion, as indicated 
by the resulting atrophy, will manifest an equal diminution in its 
reparative power against injuries. I have become, therefore, disin- 
clined to use either blisters or issues in many of these cases, though 
counter-irritation is one of our most valuable remedial measures 
in their treatment ; and I greatly prefer the quick and powerful 
impression of the actual cautcr}', provided always that the highest 
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degree of heat possible can be employed. Iron or glass at a white 
heat act very differently, as regards both physical and remedial 
effects, from the same substances raised only to the point of red 
heat. At a white heat, the superficial layer of the epidermis is in- 
stantly shrivelled up, but the penetrating effect of the application 
is arrested by the same means which enabled Boussingault to show 
the wonder of making ice in a glowing crucible. The sore thus 
caused very rarely ulcerates, and the operation itself is much less 
painful than an ordinary burn or scald, while its specific remedial 
effects arc quite distinct, and more certain than those which we 
get from the slower forms of counter-irritation. Glass has the 
advantage over iron that it is always smooth — and, what is more, 
can be quickly and hence conveniently heated to the requisite de- 
gree in the flame of an alcohol lamp. But, as it loses heat with 
equal rapidity, it cannot be used in the linear fashion, but must 
be applied by single touches. The plan, therefore, usually fol- 
lowed with it is to heat the tip of a glass pipette or small rod in 
the flame of the lamp (held in the left hand only a few inches from 
the patient's skin) ; and then, quickly turning the glowing point 
to the required spot, which has been previously indicated by a 
dot of ink, heating the glass anew for each application. If your 
applications should extend along the nape of the neck, or along 
the spine, for example, you make ten or more touches, about an 
inch apart, on either side of the spinous processes, and in a few 
minutes afterwards you will notice that the redness of the bums, 
instead of diffusing itself in all directions equally, will rather 
join in the line of the adjacent burns, and thus present the ap- 
pearance of one continuous and narrow irritation. 

Now, the treatment of this case and the results are in brief as fol- 
lows : Nov. 24th. Ordered him to have a hypodermic injection, 
night and morning, of gt x of Magendie's solution of mor- 
phia with the ^^ of a grain of sulphate of atropia, and to have 
the limb showered with hot and cold water alternately for fifteen 
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minutes, three times a day ; or, rather, the douche with liot water 
was to be varied by a few sudden dashes of cold water. — Nov. 25 th. 
Patient says he has less pain than yesterday, and can use his leg 
better. Ordered to-day to begin taking cod-liver oil and the Ward 
Mist Fcrri, and to have ten applications of the hot glass rod, each 
an inch apart, in the course of the sciatic nerve, commencing at 
its point of exit— the last two inches above the knee joint. Con- 
tinue with injections and douches as before. — Nov. 26th. Patient 
endured the cauterization well, stating that he could stand anything 
which held out a chance for recover}', or even relief from piiin. — 
Dec. 1st Patient states that, up to last night, he had not had a 
particle of pain since the application of the cautery, but was awak- 
ened shortly after retiring by a return of pain, which prevented him 
from getting a wink of sleep for the remainder of the night. The 
reason for this relapse seemed to be that on receiving permission 
to §0 out of the hospital for a walk, he did so by taking a walk of 
over two -miles on a rainy day ; and though **not hurting him 
much then," it hurt him afterwards in bed. He had then an extra 
dose of morphia administered subcutaneously, and ten more appli- 
cations of the glass rod were ordered, each point to correspond to 
a posterior sacral foramen. — Dec. 2. Patient permitted to .keep his 
bed this morning, as his back is very stiff after the operation. The 
pain in the leg, however, was almost immediately relieved by it, 
and he passed the following night in comfort The former bums 
are healing rapidly, and give him no inconvenience ; while he 
feels well and expresses much satisfaction. — Dec. 5. Patient is up, 
and able to get about the ward with more facility than at any time 
since admission ; and states that he is more free from pain and 
can walk better than at any period in eighteen months. Continue 
treatment, both medicinal and by douche and hypodermics. 
These have wrought a great improvement in his leg : the coldness 
of the limb has disappeared, the muscles are more supple and 
fuller, and he walks rapidly about the ward. — Dec. 20th. Up to 
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the present time no repetition of the cauter)' has been required, as 
patient has had but one slight touch of pain, and that was three 
days since. The circumference of the left thigh has increased half 
an inch over the measurement of the same on admission. — ^Jan. 
4, 1875. Continued improvement; heat and sensibility in the 
affected leg normal, and he has no pain. Bums on the sacrum 
almost healed. — Jan. 9th. Feeling very well ; the left thigh has 
increased ij inch and the calf | inch since admission. Dis- 
charged to-day. — Jan. 24 th. Patient paid a visit to the hospital 
to-day. States that he never felt better in his life ; he has no pain 
whatever, and thinks that he is perfectly well. 

This is, on the whole, the best case for results which we have 
to offer to-day ; and the first clement in his histon^ which I would 
have you note now, is that of the coldness and atrophy of the 
limb, for a good part of the treatment was directed in the first in- 
stance to this condition. What caused tlie whole leg to lose heat 
and bulk ? Not paralysis, for he never showed symptoms of either 
motor or sensor weakness, other than those which invariably ac- 
company defective circulation in a part, with pain on movement. 
The coldness was not owing to obstruction in the venous circula- 
tion, for. the leg was not swollen, but the opposite. Instead of 
that, both the atrophy and the defective temperature were due 
simply to a marked diminution in the supply of arterial blood 
throughout the whole limb — a conclusion which had its own cor- 
roboration present in a sensible difference in volume between the 
arterial pulse of the two lower extremities. But the arterial 
anaemia will also go far towards accounting for the other two fea- 
tures of the case ; namely, stiffness or rigidity of the muscles and 
pain on using them ; for one of the very first symptoms in a mus- 
cle that follows its depri\^tion of arterial blood by ligature or 
otherwise, is tonic and painful cramp. In those cases, also, for 
example, of sudden enfeeblement of the heart, occurring some- 
times in the course of the exanthemata, or in pernicious intermit- 



II] SCIATICA. 113 

tents, when the heart begins to beat faintly, and can propel the 
blood only into the neighboring great viscera, so that lungs, liver, 
spleen, kidneys, etc., become engorged, while the surface of the 
body turns white and shrunken, and the nurses arc frightened, by 
the feding of the eruption, into the idea that the disease has 
** struck in ; " in such states one of the most distressing things to 
the patient is that the calves of the legs and the flexors of the arms 
are severely cramped. The cause of this symptom is that the arte- 
rial wave does not now reach those more distant parts, and they 
are for the time in a condition quite analogous to that present in 
rigor mortis ; and which cramp, in turn, speedily passes off, so 
soon as the heart regains its power. Let any cause, however, 
operate — not as in these instances, suddenly and transiently, but 
continuously, to lessen the arterial supply of a muscle, and the 
inevitable result will be, not only tonic contraction of the muscle, 
but its wasting as well. Now, it is difficult to examine a limb 
affected as this man's was, without concluding that the leading 
symptoms are due chiefly to some influence producing a steady 
contraction of the femoral artery itself, with all its branches; and 
the observation of both physiologists and pathologists supply us 
with facts which strongly support this inference. Brown-Sequard 
found that irritation of the crural plexus in dogs produced so much 
contraction of the femoral artery that it was difficult to inject the 
arter}' of that side, while it was easy to do so in that of the oppo- 
site leg. On the other hand, in the days of frequent venesection, 
cases were constantly occurring where the lancet, by wounding 
some twig of the median nerve at the bend of the elbow, produced 
first a shooting pain up the arm, and sometimes up the neck ; 
and then this was in time followed by continuous pain in this 
direction, then by coldness of the arm ; and, finally, by rigidity of 
entire groups of muscles, if not all the muscles of the arm, 
with rapid ai\d sometimes permanent wasting. An accident of 
this kind, doubtless, was the cause of the serious disabling of the 
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leg in the case of the laundress above cited. Such facts all go to 
prove that an irritant sensor impression may be so reflected upon 
the vascular nerves of a part, that the arteries supplied by them 
may be kept in a state of permanent contraction, long enough to 
produce the most serious results, both as regards nutrition and 
function. Now, why should not a similar irritation produce simi- 
lar effects, though there was no traumatic injury at the beginning ? 
The causes which induce vaso-motor irritation are exceedingly 
numerous, and the nerve associations by which such irritations are 
often transmitted are, many of them, of great interest to study. 
Among these causes, cold is one of the commonest and most po- 
tent. A piece of ice in the palm of one hand will lower the tem- 
perature of the other palm as much as 15^, and effectually check 
the flow from a severed artery there. Cold to the feet contracts 
the arteries of the pelvic viscera to such a degree that an operation 
for stone may be rendered almost bloodless, in some cases, by put- 
ting the patient's feet in cold water. But what is more specially 
significant to our present purpose is that cold to the feet during 
menstruation not only shuts off the arterial determination to the 
uterus, but the irritation may be radiated from the ovarian plexus 
to the vascular nerves of the alimentary canal, producing long- 
standing anxmia of the intestines, with constipation from both 
tonic contraction and paralysis of the bowel, and, finally, general 
starvation. That the atrophy and pain, therefore, of many cases 
of sciatica are owing to vaso-motor irritation mainly, and not to 
mere affection of the sciatic trunk itself, has long been a conviction 
in my mind ; and I always commence the treatment of those cases 
where atrophy and rigidity are present, with measures directed 
towards remedying this supposed lesion. 

To do this, we begin with attempts to blunt or paralyze the irritant 
sensor impression which is the starting point of the whole trouble ; 
for, so long as it persists, so long will it be reflected through the 
ganglia it reaches upon the motor filaments which proceed from 



1 3] SCIATICA. 1 1 5 

them to regulate the calibre of arteries. It was, therefore, for 
this purpose, and not for curing his sciatica, that we ordered the 
subcutaneous injection of morphia and atropia together for this pa- 
tient After every such injection the limb would grow one or two 
degrees warmer, thus indicating a return, for the time being, 
of blood from corresponding relaxation of the arteries. But, by 
themselves, these neurotics would have proved totally inadequate ; 
for, like all other real neurotics, their effects are transient ; and 
hence, in a few hours, you will note- the arteries contracting again, 
and the coldness and rigidity returning as before. I may say in 
this connection, however, that atropia has a greater control over 
tonic contraction of the unstriped muscular fibre, which lines the 
tubular structures of the body, and the cavities which are dilatations 
of those tubes, than morphia. The latter relieves pain better than 
atropia, but atropia relieves si)asm of involuntary muscles, like those 
in the arterial walls, far more certainly than the opium alkaloid, 
and hence the advantage of combining the two in this present 
instance. Some authors are puzzled to know how these two agents 
can promote each other's operations when they are rightly reckoned 
as antidotal to each other in poisoning of brain centres by either. 
I have used belladonna to counteract opium poisoning in six cases, 
in private practice, and I know that it certainly can neutralize 
opium, apparently indefinitely, if employed in time, before second- 
ary effects of opium are developed ; and my observations lead me 
not to care who contradicts this statement. But there need be no 
trouble whatever in your minds on this subject, if you remember 
that ihere are no agents at all which act on the ner\'ous system. 
You hear of general ner\'ous stimulants and of general nervous 
sedatives, and the like ; but the simple truth is that there is no 
"general nervous " anything, except death. The most extensively 
operating neurotics — like opium, for example — act only upon a few 
nervous ganglia or nerve functions, and leave thousands of other 
ganglia or nerve functions wholly untouched. Besides, opium acts 
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on certain nerve ganglia in one way, and on other nerve centres in 
quite an opposite way, and that at the same moment ; and so does 
atropia in its actions. Now, you can readily see, therefore, that 
there can be no such thing as a neurotic being a proper antidote 
to another neurotic, like chemical antidotes are in their operation 
— for all it can do will be to neutralize in some of its operations on 
certain centres or functions some of the operations of another neu- 
rotic on just those centres ; while on other centres the actions of 
both may be so similar that they may virtually assist one another. 
Morphia and atropia, indeed, may be likened to a zealous Protest- 
ant forming a business partnership with an earnest Catholic — both 
ready to carry on mercantile enterprises together, and both equally 

ready to contradict one another in religious matters. It is difficult, 

« 

indeed, to put up longer with the looseness of thought and lan- 
guage which speaks of the ner\'ous system as a unit, or that it ever 
acts as a unit, or can ever be acted upon by any one agent in one 
general and universal way. It would be an extraordinary case of 
nervousness, indeed, if the entire nervous system could be stimu- 
lated, all the special senses together, with all the brain centres of 
thought and emotion, those that make the heart beat fast with 
those which make it beat slowly, the flexors and extensors of each 
limb simultaneously, and so on ad infinitum. Never answer, 
therefore, that any medicine **acts upon the nervous system," but 
only at most on a few of its centres or functions, and almost always 
very differently on different centres from the moment that it begins 
to act at all. 

Much more effective, however, than any medicinal agent for 
paralyzing irritant, afferent, or sensor impressions is a remedy which 
can be obtained anywhere and to any desired extent, and that is 
simple warm water. The contact of water near the temperature of 
the blood which circulates about the cutaneous nerves, produces 
on those nerves a sedation almost, if not quite, equal to the effects 
of a general bleeding. A prolonged contact of warm water, in- 



15] SCIATICA. 117 

deed, will often so devitalize the nerves of a part that they can be 
roused into action thereafter only by strong irritants, as is familiar 
to every one who notes the effect of too continued poulticing. In 
distinction from cold, which is a nerve irritant, moist heat is a 
pure sedative. By a nervous irritant, we mean an agent which 
produces a lowering devitalizing impression, but which impression 
the nerves react against as soon as they can. By a pure ner\ous 
sedative, we mean an agent which produces a lowering impression 
from which the nerves may recover, but never react against ; and 
precisely such an effect is caused by the contact of water at 85^ to 
95" to the surface ner\'es. You never saw a reaction against a 
simple warm poultice, nor does a patient come out of a warm bath 
with his heart more prone to vigorous contraction, than when he 
entered it ; instead of that it may be enfeebled to faintness, and 
the most powerfully irritated muscles be so relaxed from paralysis 
of the irritation, that they will unresistingly allow a displaced bone to 
slide back easily into its socket. In diseases characterized by pro- 
found nen'ous exhaustion, such as tetanus, or hydrophobia, the 
slightest contact of water will frequently cause the worst possible 
centric disturbances. Now, my own experience leads me to rate 
this property of warm water as more certain and powerful than any 
agent with which I am acquainted for relaxing tonic contraction 
of either voluntary or involuntar}' muscular fibre, whenever such 
contraction is induced in response to sensor irritation. Repeatedly 
have I known it by itself to relieve and finally cure some of the 
most formidable instances of such muscular disorders. Four years 
ago I showed to our class at a clinic held in the Charity Hospital, 
Black well's Island, a woman who had both her lower limbs so 
drawn up that the heels had imbedded themselves in ulcerated de- 
pressions in her buttocks, and the adductors had so forced the knees 
together that the skin was wearing away from the condyles. Mean- 
time the muscles of the legs were turned apparendy into thin rigid 
whipcords. Every attempt to straighten the limbs caused her to 
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cry out with pain ; but, under ether, the limbs could be drawn 
down to their natural position, only to be seen slowly drawn up 
again , as the effect of the anaesthetic was passing off. She had not been 
able to stand on her feet for nearly two years, and yet I ventured to 
predict that, by a persevering use of the warm water douche alone, 
we would succeed in wholly overcoming her disability. The re- 
sult proved as I expected ; for, ten months afterwards, she walked 
out of the hospital herself, and returned to her former employment 
as a domestic. In the case of the laandress also, which I have 
just mentioned, the effect of this agent was equally gratifying. 
Even in those sad cases of tonic muscular contraction of the 
lower limbs, caused by pressure on the cord from vertebral disease 
or injury, the relief from this simple measure is often very great ; 
in proof of which I would recommend you at your next visit to 
the Island, to examine a case of the kind in Male Ward No. 4, 
Charity Hospital. In our present case I expected the same results 
from the warm water, because the coldness of the limb and the 
characteristic painful rigidity w^ith atrophy were all present ; and I 
felt sure that if I could restore the arterial circulation in the left 
leg to the same degree with that in the right, I would not have 
much ''sciatica" left to deal with; and the result, I think, has 
proved the correctness of this view of his case. I would, therefore, 
urge this procedure upon you for trial in all similar conditions, 
the douche being employed about half an hour to an hour afier 
the anodyne injection, in order to start fairly with the adjuvant op- 
eration of the medicinal sedative. The object of the cold-water 
douche in this connection, is simply that of intensifying the nerv- 
ous sedation by temporary excitation of the nerves with an irri- 
tant, much as a pedagogue deepens the impression of his chastise- 
ments by occasionally pausing for verba^ admonitions. Cod-liver 
oil, the hypophosphites, nitrate of silver, and other nerve nutrients 
(in distinction from the proper quick -acting neurotics, which, as 
mere functional remedies never ''cure" anything), are to be rec- 
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ommended invariably, on the ground that you cannot be certain 
how much organic damage may result, or have resulted, from 
prolonged functional nervous derangement. 

What is the operation of the actual cautery in such cases ? I 
can only answer that I do not know, and therefore cannot explain. 
The whole subject of counter-irritation is obscure, because its 
laws are linked to normal physiological laws of the nervous system 
not yet determined. The most universal remedial procedure 
among mankind is this of counter-irritation. I found it constitut- 
ing more than two-thirds the therapeutics of the Bedouin Arabs ; 
and Birmingham supplies the Chinese Empire with needles, not 
for sewing clothes, but for pricking patients. A Celestial colleague 
of ours will use from one to three papers of needles on a single 
hapless victim, with malarial fever. But how counter-irritation 
produces its remedial effects, we know as little as the Bedouins 
themselves. A much-esteemed member of our profession in this 
city was once incapacitated from all work for more than two years 
by sciatica. He had the benefit of the advice and services of a 
wide circle of his brethren, and he visited many healing waters in 
vain. At last he reluctantly consented to being burned for it ; and 
he told me that, as he leaned over the back of a chair, and felt 
the hot iron passing down the track of pain, it felt not like what 
he had thought, but rather as the finger of a good angel. He got 
entirely well after some more of these angelic touches, and he 
could not be persuaded thereafter that there was any other cure for 
sciatica but this. Unfortunately I am not able to join in this 
comforting assurance ; but you cannot tell until you have tried it 
how much or how little you are going to accomplish with it. 

Case II. — Our second case is one which I have several times 
Drought to your notice during the past winter, and which presents 
several instructive points of contrast to the preceding — Mrs. M. W., 
set. 39, native of Scotland, a very intelligent person, and who has seen 
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better days. Patient is a large, somewhat fleshy woman, who 
states that she has been from early childhood strong and healthy. 
As far back as she can remember, however, she has been troubled 
with constipation ; and when a school-girl, would frequently be a 
week or ten days without a passage of the bow^els, while she usually 
went three or four days without an action, and then had to take some 
laxative. She was married when eighteen years of age, has had 
six children, but during her married life has had no sp>ecial sick- 
ness nor womb trouble. Constipation, however, has continued, 
so that she has often been ten or twelve days without a movement, 
and then would require large doses of aperients, aided by enemata, 
before she could get relief. 

She first commenced to complain of pain in her left hip, in the 
summer of 1870, when she would occasionally be seized with a 
sudden, sharp, spasmodic pain in the region of the sciatic foramen, 
while walking. These paroxysms would occur three or four times 
in a day and then disappear for a week, but she found that the 
pain would be instantly relieved by kicking or stubbing the toe 
against something hard. During this summer she did not feel 
ver}* strong, and was rather below her usual standard of health. 
As the winter of 1870-71 came on, the paroxysms of pain increased 
in severity and in frequency, and were not relieved by stubbing the 
toe as at first, while she had more or less pain all the time, and 
which was aggravated by walking. In the spring of '71 she com- 
menced to * ' bloat, " and was unable to go up stairs without 
inducing shortness of breath ; there was no swelling of the feet, 
however, and her account renders it probable that she suffered 
only from tympanitic distension of the bowels ; she had at this 
time, also, a troublesome sore-throat and tenderness on pressure in 
the bones. No reason whatever to suspect syphilis. During the 
winter of 1871-72, the limb became very troublesome, so that she 
could walk but little, the pain remaining fixed about the sciatic 
foramen. In June, 1872, she went to Scotland, and while there 
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improved very much, so that while in the Hi<jhlands she became 
free from pain altogether, and could walk as well as ever. A few 
days before returning to this countr}', however, the i)ain returned 
with great severity, after taking a long tramp and being exposed to 
the wet. Since her return here she has been under various modes 
of treatment, alternately tr}'ing regular physicians, homceopaths, 
electricians, and herb doctors. In the spring of 1873, gin issue was 
put in the hip just above the sacral foramen, and she ascribes her 
increased sufferings since mainly to this application. She was 
obliged during its employment to keep her bed for five months, 
constantly lying on the right side, and ever since has not been able 
to get about without using crutches. The pain, however, had not 
yet radiated from its original scat to any other part of the leg, and 
during the whole period her bowels have continued greatly con- 
stipated. 

Treatment commenced January 15th, 1875. Patient unable to 
walk more than a few steps at a time with the help of a crutch. 
Sitting is almost equally painful, so that she has to recline during 
the day as well as at night, and invariably on the affected side. If 
she lies for any prolonged period on the sound side, she has to 
turn over to the left and rest awhile before she can attempt to rise, 
and she has to be very deliberate in the acts, either of sitting 
down or of getting up. The pelvis is constantly raised on the left 
side. FSice \cry expressive of pain, and her voice is pitched in a 
uniform complaining key. The pain is always referred by her to 
the sciatic foramen, and described as if a worm was steadily gnaw- 
ing there ; but, quite frequently, severe paroxysms of a sharp 
cutting kind are experienced, which occasionally, though seldom, 
radiate upwards, over the nates and down the leg. She has not 
noticed that wet or damp weather produces much change in her 
symptoms, but is quite certain that intense cold weather docs, for 
she avers that she can tell, while still in bed, that the weather out- 
side has turned cold, no matter how warm the room she is in 
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may be, by the gnawing pain then acquiring a peculiarly deep 
character. On examining her leg, it is not found to be any differ- 
ent in size from its fellow, nor is there any atrophy about the nates. 
The temperature of the limb is also normal, although she com- 
plains that it constantly feels cold, and cannot be heated, even in 
warm weather. On testing with the esthesiometer, a patch of ver}' 
marked anaesthesia was found, about four inches in diameter, cor- 
responding closely to the distribution of the cutaneous branches of 
the lesser ischiatic nerve. Pressure at the sciatic foramen aggra- 
vated the pain constantly felt there, but did not cause any pains to 
pass downwards along the course of the great ischiatic, nor waS 
there any tenderness in the popliteal space nor below it The skin 
of the whole limb, however, showed diminished sensibility compared 
w^ith the right. 

The points to note here, are : First, a history of very chronic 
and obstinate constipation, commencing in early life, as she states, 
after an attack of scarlet fever, and continuing without change for 
years. She, however, has not suffered from hemorrhoids, nor from 
cystitis, nor from congestion or displacement of the womb, nor 
from disordered menstruation. She never had an attack after con- 
finement, of perimetritis, which accident of parturition by occasion- 
ing intra-pelvic exudations or adhesions often gives rise to severe 
pains about the hip or along the great sciatic ; nor did she ever 
have a difficult or prolonged labor. I therefore early came to the 
conclusion, that the most probable exciting cause of the pain was 
the constipation itself. The relation of foecal accumulations to the 
causation of sciatic pains, has been made out in so many cases, 
that you should carefully examine into the state of the bowels in 
every instance of this affection. You should not be satisfied also 
with the statement that the patient has a daily motion, but should 
ask what is its general character, and especially whether it is usually 
small in amount Having done this, you should then make a 
careful exploration of the abdomen, not only to determine, as far 



21] SCIATICA. 123 

as possible, the condition of the large intestine, but also whether 
there be any tumor like an ovarian cyst, or other abnormal feature 
present Niemeyer quotes a case of severe sciatica, which seemed 
to be caused solely by a large collection of chcrr>'-pits in the sigmoid 
flexure. It is difficult to assign the reason why, out of so many 
thousands of cases of faecal accumulation from long-standing con- 
stipation, only a few ever have pains in the leg result therefrom ; 
simply* because we can very rarely make out all the elements 
in the causation of nerve pains in any part of the body. But there 
are numerous physiological facts which go to show that the pelvic 
and visceral nerves generally in the abdomen, are intimately asso- 
ciated with the nerves of the lower extremities. If you severely 
pinch the folds of the mesentery in rabbits or in dogs, you will 
often note that it occasions complete paralysis in one or of both 
legs, and intra-pelvic irritations especially, are apt to produce reflex 
pains in the legs. A stone in the bladder sometimes gives rise to 
a pain felt in the sole of the foot. That, in this instance, the pain 
in the hip might at first have been owing to a reflected irritation, and, 
therefore, rather functional than organic in its nature, is rendered 
probable by the fact that then it could be promptly relieved by a 
jar to the foot 

The treatment ordered Jan. 15th was : A pint of Kissingen wa- 
ter before breakfast, and the iron mixture, which is such a favorite 
with me, viz., 5 carb. ammoniae 3j 3j ; ferri am. citrat 3j ; tr. nucis 
vomicae 3ij ; tr. quassiae, tr. gentianae comp. aa i'lv ; syr. simplicis 
vel elix. curacoa 5iij i aq. camphorae, ad Oj. Dose, one to two ta- 
blespoonfuls after each meal. The leg to be douched before going 
to bed with warm water for ten minutes, without the cold, and then 
rubbed well with olive oil, with a few drops of the oleate of mer- 
cury applied to the seat of pain. Jan. 19th. Patient complains 
more than before. Says that the rubbing of the leg aggravates the 
pain. Weather intensely cold. Ordered an injection of six drops 
of Magendie's solution, and -^ grain of atropia every night Omit 
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the douche and rubbing with oil, but continue the mercurial oleate. 
Jan. 29th. Weather 8° below zero last night, and patient suffered 
severely. Unable to sleep ; says that the whole body feels sore ; 
has some fever and headache, but the headache was relieved in a 
few minutes after the injection of gtUxv. Magendie's solution with 
atropia as before. Feb. 6th. Treatment so far has afforded no re- 
lief, and the patient is worse. The Kissingen has wholly failed to 
act on the bowels. Ordered to omit the inunction of the oleate ; 
to substitute a prescription of quinine and sulphuric acid for the 
iron mixture, and to begin a course of purgation as follows : one 
drop of ol. tiglii in a drachm of ol. amygdal. dulc. every night, 
while the hypodermic injections continue at night as above. Feb. 
I3tb. General condition very much improved. Has three or four 
water}' passages a day from the croton oil. Is decidedly relieved 
from the pain about the hip, and is able now, for the first time in 
nearly two years, to get up directly from a chair or sofa without 
being compelled **to turn in getting up.' She can also walk 
without crutches, sleeps well, and can turn herself in bed better than 
at any time since the issue was used in the spring of 1873. Feb. 
19th. General condition and relief from pain about the same as at 
last report ; but she begins to feel somewhat prostrated from the 
continued purgation by the croton oil. Feb. ?6th. Is beginning to 
suffer considerably from the continued purgation. The croton oil 
acts now very quickly, within an hour or two after taking it, when 
at first it did not operate till morning ; and as it calls her up in the 
night, her sleep is very incomplete. She, therefore, has become 
nervous and easily excited ; and, although the hip pain is much 
better, yet she is less able to bear it Ordered to take a mixture 
of valerianate with muriate of ammonia during the day when 
depressed, and to take the croton oil in the morning instead 
of at night, and to have five touches with the hot glass rod about 
the sciatic foramen. March 7th. Patient has been much more 
comfortable since last report Ordered to-day to omit the morphia 
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andatropia injection, and to commence with an injection of coneine, 
one-sixth gr. and ergotine grs. iij. in twenty minims of water directly 
at the seat of pain. The first injection was followed by much local 
pain, and on commencing another cauterization a few minutes 
subsequently, like the preceding, she was seized suddenly with a 
severe ** griping " pain about the heart, accompanied by a good deal 
of fluttering, and which cardiac pain lasted more or less till morn- 
ing. The injections of ergotine and coneine were continued daily 
for five days, but the cardiac pain recurred each time, and was not 
relieved by Hoffman's anodyne and camphor given several times a 
day. Each injection also occasioned a local inflammation, which 
made the whole limb so painful that she ceased to walk again. In 
four days after the omission of these injections she was greatly im- 
proved, and walked down a pair of stairs without difficulty for the 
first time in six months. She has now no spasmodic pains, only 
the old steady gnawing pain at the original site, but much less of 
that. March 27th. Ordered the cauterization again on the 2 2d, 
and to omit the croton oil, as she felt so w.eak from its action. But, 
a few minutes after being cauterized, she was seized with a sharp 
lancinating pain which ran from the hip to the ankle ; the whole 
leg became very tender and continued so, with paroxysms of the 
radiated pain, for three days ; the patient becoming much discour- 
aged thereat, as it was a new experience to her. Ordered to take 
a suppository of ext. stramonium, gr. j ; ext. belladonnae, gr. 4 ; 
morphiae sulph., gr. |, each night; and to recur to the mist, ferri. 
March 31st. A bath of sulphuret of potassium, Jxij ; salt, one pound ; 
to thirty gallons of water was now ordered to be taken every night 
April 14th. Took the baths for eight nights, and seemed much re- 
lieved by the first four of them, but the skin then began to become 
irritated, and sores formed of a superficial kind, feeling very much 
like bums, on the top of the foot, on the shin-bone, on the knee, 
and one large one corresponding to the anaesthetic patch over the 
sciatic notch above referred to. The skin of the whole leg became 
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very tender and sensitive ; and on a cold day (April 13th) she had 
severe darting pains down the leg, and especially at the ankle^ 
which * * was like a toothache. " At this time the skin of the other 
leg also became very sensitive to the touch, and she complained 
that she could not keep them warm. Has resumed her crutches. 
April 24th. Patient resumed the purgation with croton oil at the 
last date, to be continued till her stomach would become uneasy, 
when she should omit it for a few days, and then resume again. 
She has decidedly improved again, and feels better than at any time 
during treatment. 

Now, in this case, I started with the theory that a localized 
perineuritis existed just within the sciatic notch, which occasioned 
some pressure on the lesser ischiatic nerve, as it emerges below the 
pyriformis muscle, and this view was based upon the pain being 
felt most on standing and attempting to turn the body on the hip, 
or in raising the leg to the top of a chair and making an effort to 
step upwards, in which act the pyriformis and the gemellus mus- 
cles must swell in contracting so as to press upon the sciatic nerves 
in the notch. This supposed perineuritis was ascribed to the state 
of the pelvic circulation induced by the long-standing constipation, 
aided by the weakening of the portal circulation common to the 
later periods of adult life, and frequently aggravated in women by 
the approach of the menopause. The oleate of mercury was apn 
plied for the purpose of assisting in the absorption of effusion or 
plastic exudation, for I have considerable confidence in its effect- 
iveness in such conditions, notably in rheumatic stiffness, either 
articular or 'muscular. The warm water douche was intended 
solely to soothe pain ; not, as in the former case, to relax arteries — 
for there was no indication of this kind present here — and hence 
the application was to be once and for ten minutes only in the day. 
The Kissingen was to remove portal congestion, and a thorough 
course of such a saline mineral water has about as great and well- 
deserved a reputation for curing sciatica as any other remedial 
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measure whatever. But the patient grew worse. The reasons for 
this, I think/ are plain ; namely, that the mineral water failed in 
toto to have any effect ; and hence the most important indication in 
the case, because it was directed to the primary source of the mis- 
chief, remained unfulfilled. In the next place, the warm water, 
instead of relieving pain, as it does in the great majority of instances, 
seemed rather to increase the patient'speculiar susceptibility to cold 
weather. This susceptibility was not properly of the rheumatic kind, 
for the invariable characteristics of that arc increased pain on the 
approach of a storm or similar atmospheric disturbance. It was, 
however, only intense wintry cold, and not snow, rain, or damp 
which this patient felt ; and experience will teach you that certain 
nervous derangements are much influenced by cold alone. During 
very cold weather the obituary columns of the journals will show a 
decided increase in sudden deaths from ap>oplexy, and the majority 
of these cases will have occurred, not while exposed to cold directly, 
80 as to be explained by internal congestions from the surface be- 
ing chilled, but after the individuals have been lying for some hours 
in bed. 

Another feature of this case, and a somewhat unexpected one, 
was the evil effects of counter-irritation in any form, designed or 
undesigned. 

It is especially in cases where you suspect pain to be dependent 
upon inflammatory processes, more or less, that counter-irritation 
proves most often serviceable ; but, for reasons soon to be noticed, 
I did not pay much heed to the patient's certainty that the issue 
employed before had made her a great deal worse, and so tried the 
hot glass rod four times, with the result of awakening a nervous 
tempest on the two last applications. Moreover, whenever sore- 
ness was occasioned by the hypodermic injections, she complained 
that her spasmodic pains were increased, and notably so on the 
occurrence of the cutaneous irritations which were caused by the 
sulphur bath. In examples of rheumatic sciatica, sulphur and salt 
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baths often relieve the patient greatly, and though I did not sup- 
pose any rheumatic element to be present in this case, nor do I 
believe that sulphur can have any other effect in a bath than by its 
impression on the surface-nerves, for not a particle of it can be ab- 
sorbed from a water bath, yet I thought the probability of some 
good resulting from it justified its being tried. The result, how- 
ever, satisfied me that all attempts to relieve this case by peripheral 
impressions were wholly useless. The mere rubbing with olive 
oil seemed to increase the irritability, as if the surface-nerves were 
in such an abnormal state that they were not capable of influencing 
the ner\'e centres in any of their usual ways ; and hence, if relief 
were to come at all, it must be by acting on the proximal, rather 
than on the distal division of the nerve made bv the affected 
locality. 

In striking contrast, however, with the ineffectiveness of all these 
measures in this c^se, were the results obtained from the active 
purgation by croton oil. In fact, this was the only real remedy 
here ; and so often have I succeeded in relieving sciatica by purga- 
tion, and notably by the powerful operation of this cathartic, that 
I speak of it now, as, on the whole, the most generally applicable 
resource that we possess in obstinate cases, and that, of course, 
means in most cases of sciatica, for it is a complaint which the Ad- 
versary might well have tried on Job, if his design was to wear out 
human patience. In Ringer's ** Therapeutics," under the head of 
*' Croton Oil," you will find a reference to the recommendation of 
this purgative in sciatica, by Dr. Sewell, of Ottawa, Canada. Dr. 
Scwell lays great stress on the evacuation of blackened fcecesby cro- 
ton oil ; and he says that its operation will cure patients with this 
complaint who have not been constipated. I have not found the 
discolored discharges Dr. Sewell speaks of in my patients yet, but 
I can bear testimony that it does relieve those who have not been 
specially constipated, as well as those who have ; but they have al- 
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wnys been patients ^vho showed some sign or other of defective ab- 
dominal circulation. 

The last point I would allude to is, that our patient's case was » 
one, which for brevity's sake, I would term a female ner\'Ous sys- 
tem, about forty years of age. You will soon find out that there 
is such a thing as a female nervous system, and female nenous 
diseases, not necessarily connected with the female organs of gen- 
( ratio 1, but rather with those wider differences from the male sex 
which obtain in the physical and nervous organization throughout. 
In sciatica you will meet with examples among women in which it 
may be hard to say whether, if they had the nervous system of a 
man, they would have had the disease at all. I do not mean that 
these should be termed cases of hysterical sciatica, for, as a rule, 
they do not present other more distinctive manifestations of hysteria, 
but they will, nevertheless, trouble you with accounts of their various 
and perhaps inconsistent symptoms, in which the emotional ele- 
ment will predominate to such an extent as to lead you to distrust 
them, very much as you distrust the aches and pains of hysteria 
itself. This patient whined constantly. She felt pain more than 
a man would, and it was easy to suppose that she had those female 
sufferings in abundance which we meet with so often, and which 
seem to be as much subjective as objective. On that account I did 
not pay much heed to her story about the issue having made her so 
much worse, but aftenvards I had reason to feel that her view^s 
were more correct, in this particular, than mine. Do not, there- 
fore, let that will-o'-the-wisp, hysteria, lead you astray too often ; only 
keep your judgment in suspense until your well-considered meas- 
ures of treatment, by their results, help you in your diagnosis. 
We have no time now to indicate the bearing which the great rev- 
olution of the menopause has upon the evolution of ner\ous de- 
rangements ; but I will simply say that derivation by the bowels 
will answer oflener than any one other general measure in the treat- 
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ment of the protean ailments of women at that period, neuralgic af- 
fections included. Always follow this up, however, by concomitant 
measures for blood renewal, such as by iron, phosphorus, and no- 
tably, cod-liver oil or cream, and be very guarded in your recourse 
to the deceptive aid of mere neurotics, — whether they be special 
stimulants like ether, ammonia, valerian, and assafcetida, or, on 
the other hand, the anodynes. You might as well treat chronic 
starvation by stimulants or narcotics, as chronic neuralgias by 
neurotics. I wish you to notice, lastly, that five months' rest in bed 
did not help this patient ; nor, unless her bowels were acted upon, 
do I think she would have been cured by resting the remainder of 
her life. Rest is a great adjuvant in treatment of sciatica, but an 
adjuvant only. 

We have no time, owing to the length of our remarks, to do 
more than allude briefly to some points in the history and treat- 
ment of the remaining two cases, which we now bring before you. 
The first is that of F. R., aged 27, American, truckman. Patient's 
general health good, but admits having had both gonorrhoea and 
syphilis, and that he occasionally gets drunk. About six" months 
before his last admission to this hospital, while at heavy work in 
lifting and rolling boxes of bacon, of 500 lbs. each, he was 
suddenly seized with a severe pain, shooting down the back of the 
left leg, from the sciatic notch to the middle of the calf. The 
pain was so great, that he says, **he could have bitten a nail 
in two, if it had been between his teeth." For the next two 
months he suffered all sorts of agony, and was entirely prevented 
from work. He had no numbness nor loss of sensation, but had 
repeated painful spasms of the muscles of the calf. Two months 
after the attack he was admitted here, in the Third Medical Divis- 
ion, under the charge of my colleague, Dr. Austin Flint, and re- 
mained one month under treatment by blisters, and subcutaneous 
injections of morphia, after which he was discharged apparently 
cured. Four weeks afterwards pain recurred upon some unusual 
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exertion, and he was admitted again in the Fourth Medical Division, 
under my colleague, Dr. Gouverneur Smith. He now received in 
three weeks three separate subcutaneous injections of TTixx of 
chloroform. After the first injection the pain was relieved for two 
days, and then returned, but of a dull, aching character, instead 
of the sharp, shooting kind, which had troubled him before, and 
the same experience was repeated, after the other two injections. 
On Feb. 19th, he was transferred, at my request, to the Second 
Medical Division, under my care. Feb. 2 2d. Patient complains 
of a large elongated swelling just internal to the course of the sci- 
atic nerve, which is not hot, but rather hard and elastic to the feel, 
painful on pressure, and accompanied with a sense of numbness 
in its neighborhood. Ordered to have the swelling poulticed, to 
have subcutaneous injections of ^ gr. atropia, and Tf^viii Magend. 
sol., and the hot douche to the whole leg for twenty minutes, 
three times a day, and to rub in the oleate of mercury at night 
Feb. 25th. Much improved, swelling and pain less. Ordered to con- 
tinue above treatment, and in addition, to have the leg well oiled af- 
ter the dbuches, and to take a pill containing one drop ol. tiglii, 
and ^ gr. podophyllin every night. Mar. nth. Patient steadily im- 
proved under this treatment, though the pills had to be omitted 
occasionally on account of nausea. He had two relapses which 
he ascdbed to not having hot water enough for his douches, as he 
experienced most relief from this measure. At this date he seemi 
to have felt so well, that he went out of the hospital without 
leave. 

You will note, that in distinction from the usual histor}' of 
sciatica, which, as a rule, comes on gradu^illy, this man was at- 
tacked first very suddenly, while the muscles of his leg were prob- 
ably strained to the utmost Straining during defecation is also 
enumerated as an exciting cause of sciatica, A case of this kind, 
therefore, is virtually like a traumatic injury of the nerve not dis- 
similar in character to that of another truckman who recently came 
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to my college clinic with the history of pain, beginning from the 
date of a sudden jolt on the high seat usually provided on 
trucks for the drivers. If you are called in soon after the injur}-, I 
would, therefore, recommend leeching about the sciatic foramen, or 
to the anus, to begin with, then injections of morphia and atropia 
to relieve the pain, and lastly the oleate of mercury, enjoining also 
perfect rest for several weeks. Effusion into the sheath of the 
ner\'e is doubtless a common accompaniment of these accidents, 
and the hot water douche, beside relieving pain, increases absorp- 
tion owing to its effects on the local arterial circulation, while the 
same may be predicated of the action on the bowels. 

The other case is that of Owen McG., aged 60, Irish, dock-build- 
er. Patient states that his general health has been excellent, 
denies venereal, but admits that he drinks habitually, though not 
a drunkard. Last October, four months prior to admission, he 
had to stand daily for prolonged periods in water while at work on 
a dock. He then began to notice a pain of a gnawing, aching 
character, commencing at the sciatic foramen, and slowly passing 
down the back of his left thigh and leg to the ankle. This pain is 
never violent, and he does not feel it at all while sitting still, but 
experiences it immediately on moving. The leg feels to him as if 
it were asleep, and in tr}'ing to use it it seems much heavier than its 
fellow. He complains that he cannot keep it warm, while the 
sensation of hot water is appreciated a great deal sooner in the 
right leg than in the left. On testing for painful points along the 
divisions of the sciatic, it was found that he had ver)' little pain at 
the sciatic notch, but severe pain was caused by pressure on the 
sural nerve which extended to the external malleolus and foot, 
while another region of pain was on the sacrum, and extended to 
the crista ilii. He always grew worse in damp or stormy weather. 
He remained under treatment from Feb. 2 2d till April 15th, im- 
proving and then relapsing according to the weather. He obtained 
the most permanent relief from hot water douches, and latterly 
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from sulphur and salt baths, used as in Case II., with occasional 
cauterization of the painful localities. He was peculiarly suscep- 
tible to the injections of morphia and atropia, which made him 
dizzy,* and blurred his vision much more than they afforded relief 
to his pain. The sulphur and salt baths, however, appeared to 
benefit him from the first trial, and as he thinks, bid fair to cure 
him. 

This case, both in its causation and symptoms, is a typical 
example of what may be termed rheumatic sciatica. My expe- 
rience does not lead me to regard the rheumatic form of this com- 
plaint as by any means so much more common than the others, as 
you might infer from the text-books. I must say also that the 
medicinal treatment usuallv recommended for rheumatic disorders 
has not proved very eflicacious in my hands in rheumatic sciatica. 
A few cases seem to be helped by iodide of potassium with fluid 
extract of conium, but with many it fails altogether. Local treat- 
ment on the other hand by faradization is frequently beneficial ; 
but on the whole 1 would recommend a persevering trial of the 
hot douches, and sulphur baths, counter irritation and the relief of 
pain by anodynes. 

This leads me, in conclusion, to say a word about the place of 
hypodermic injections of neurotics in the treatment of this com- 
plaint. I rarely expect to cure sciatica by any of them, for the 
simple reason that in the great majority of cases it is a very chronic 
and obstinate aflfection, and therefore you should not expect to 
master it by the employment of mere functional rapidly-acting and 
rapidly-ceasing remedies like the neurotics. All such agents deal 
with the symptoms only, but not with the causes of the symptoms. 
Morphia, atropia, chloroform, conia, ergotine, etc., may each 
prove of great service as adjuvants, but if you think that you can 
permanently remove any old standing neuralgia by them alone, you 
will generally find that you simply diminish the pain felt, because 
the aching nerve cannot act like a living nene for the time being. 
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Ere long also the nerve becomes able to ache in spite of the hin- 
drance of the first dose, and you may be obliged to enter upon a 
most unsatisfactory course of educating it to bear the anodyne 
indefinitely. You have often had your attention called to the case 
in Ward 25, of the man who, for neuralgia of the superior maxil- 
lary nerve, had taken hypodermics of morphia so constantly that 
after he had been long free from pain under treatment by arsenic 
and the glass rod, yet he would beg for the morphia injection, 
like an old opium-drinker. You should therefore use neurotics 
in this disease just as you may use ether, camphor, alcohol, or 
opium occasionally in the course of typhoid fever, not to cure the 
fever by them, but simply to relieve symptoms or to prevent 
complications 
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At our last meeting we were upon the Subject of otitis media 
catarrhalis, catarrhal inflammation of the middle ear ; to-day, I 
propose to follow the line started at that time, and in the simplest 
and most colloquial manner to point out how the general prac- 
titioner may, by obeying a few plain rules, treat the cases of acute 
disease of the external and middle ear that are certain to occur in 
his practice. I shall not speak as to aurists or experts, but address 
myself to you as medical students and general practitioners. I 
shall try' to avoid such allusions as would be understood only by 
those who are familiar with aural medicine. My purj)ose is to 
help the general practitioner to prevent some of the evil results 
which now so frequently come from the tardy, timid, or ignorant 
management of such aural afl'ections as spring from common 
catarrh and furunculosis, or arise as complications of sore-tliroat, 
measles, or scarlet fever. 

We have before us now a man in middle life, a teacher, who lost 
his hearing by exposure to cold. He, no doubt, had, at first, an otitis 
media catarrhalis, catarrhal inflammation of the middle ear. We 
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need not repeat the history of the case. It will serve our present 
purpose to accept that diagnosis as the basis of our remarks. It is 
the so-called taking cold which gives us many of the cases of acute 
or recurring middle ear disease. If this is so. it becomes an urgent 
question how may this tendency to catch cold be lessened or pre- 
vented. There is an additional pertinency in the inquiry to-day 
coming from the fact that the thermometer is ten or twelve degrees 
below zero, and catarrhal affections of the throat, ears, and chest 
are very prevalent. When we catch cold, or get a more or less 
acute catarrh, it is generally traceable to a sudden or unexpected 
fall in the temperature of the air, or to exposure of a limited por- 
tion of the body to moisture, or to the cooling effect of air in mo- 
tion, or to the depressing influences of overheated or impure air in 
a dormitory or public assembly room. As we often cannot have 
the best conditions of ventilation and heating, how may we prepare 
the body, not only to withstand the inevitable exposures, but to 
turn even a draught into a pleasurable source of health. Living, 
as we ordinarily do, without sufficient out-of-door active exercise, 
the surface of our body becomes morbidly sensitive and susceptible 
to all those influences which produce catarrh. Hence you shall 
find among people the greatest dread of a draught The average 
man, in a public vehicle or assembly, would rather incur the risk 
of typhoid fever than endure a draught. And there always is one 
or more enemies of his race at every discovered inlet of fresh air in 
an assembly room, ready, even to break up a public meeting in an 
uproar if the influx of the needed air is not regulated by his indi- 
vidual sensibility. Air in motion is evidently regarded by too 
many as one of the most morbific influences that a man at rest can 
meet. Hence the great obstacle in the way of ventilating' public 
vehicles and buildings. Ver^- few persons have been so educated 
as to endure, when at rest, air in motion, much less to derive 
pleasure and health from it Now, I know from personal experi- 
ence, and many years of close observation and practice, that it is 
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quite easy to correct or cure this morbid and often fatal sensitive- 
ness, this tendency to fall an easy victim to the causes of common 
catarrh. If I am right, and the simple rules which I shall give 
produce the results in your practice that they have in mine, we 
shall hasten the time when a sufficient number of persons will be 
found in every community able to endure draughts, to insist upon 
the admission of sunlight and fresh air wherever human beings are 
domiciled. 

Now, how may you and I learn to endure draughts and lessen 
our tendency to catch cold ? First, by diminishing the morbid 
sensibility of the surface of the bodv. This can be brought about 
by graduated exposure and friction of the skin in a daily air or 
sun bath, followed by such local sponge baths as you may be able 
to speedily react from. That this reaction may be quick and spon- 
taneous the temperature of the water used must not at first be 
much lower than 80° Fahr. It is well also at first in the air bath, 
to expose the body for a \try short time only, such as would be 
spent in walking briskly across an ordinary' bed-chamber. After a 
little practice the length of the exposure may be increased to fif- 
teen or twenty minutes and the temperature of the water used in 
washing accommodated to that of the outer air. The salutary 
effect of this exposure may be still farther increased by two or three 
deep, chest-filling inspirations, with closed mouth, and by a fcw^ 
such movements of the arms as would tend to invigorate the chest 
muscles and quicken somewhat the action of the heart. At least 
four times a week, while taking the air bath and be/ore any water 
is applied, the entire surface of the body should be rubbed briskly 
with **hair mittens and strap" until there shall have been produced 
a sense pf glow and warmth of the skin. If the subject be not too 
feeble, the rubbing should be done by himself rather than by 
another, as it is thus made more beneficial. At first these exercises 
should be very brief, especially if the heat-producing powers of the 
body are low. In the latter case they should not be attempted at 
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first, especially in the winter, except in a sunny room or in one 
artificially warmed. Under all circumsiances it would be better to 
use a sunny room. It should always be kept in view that the ob- 
ject of the treatment is to gradually and systematically lessen the 
morbid sensibility of the body, by daily exposing the entire skin 
surface to air, light, friction, and cleansing, in an atmosphere as 
nearly as possible at the prevailing temperature. Of course, im- 
prudence in exposing the untempered nervous system of the skin 
for too long a time to a low temperature would defeat the grand 
purpose of the training and bring the method into contempt. In- 
valids should not plunge into the full practice at once, but enter 
upon it deliberately and cautiously, as one ignorant of swimming 
would wade into the water. Observing the cautions given, I be- 
lieve that almost any one may, in a few weeks, render himself not 
only less susceptible of taking cold, but also better in ever}' way, 
the benefit coming from the extensive range of sympathetic rela- 
tionships which exist between the skin and every other part of the 
body. I do not say that persons thus trained may, for instance, 
run to catch a ferr^-boat and then, without overcoat or hat on, 
stand with impunity exposed to a north-easter. They w^ill be as 
cautious in times of danger as need be, but a love of pure air in 
motion will so take the place of the former dread of the same, 
•that insensibly they will find themselves armed against the many 
foes of health that infest the air of domiciles and lurk in atmos- 
pheric changes. This part of the preventive treatment ofcatar- 
rhal affections of the ear would be xtvy incomplete, if we did 
not touch upon three or four other hygienic points that have im- 
portant relations in the causation of ' * taking cold. " I refer to food, 
clothing, and exercise. I am thoroughly convinced that the re-action 
fiom even moderate doses of alcoholic stimulants increases the ten- 
dency to "catch cold," and that one who has taken an alcoholic 
drink under the delusion that by so doing he may keep the cold 
out, should instantly put on an additional overcoat to keep his 



5l OTITIS. 139 

animal heat in. This conclusion is entirely irrespective of the 
question as to whether alcohol is food or not. If it be food, I be- 
lieve it is, as a rule, very bad food, except in certain states of the 
body — and what those states are, even the most learned chemists 
and physiologists have not yet determined with anything approach- 
ing agreement. 

Experience in Arctic, and other naval and land expeditions, in- 
volving severe wear and tear of the body and exposure to climatic 
effects, whether of heat or cold, go to show uniformly that those who 
use alcohol suffer most from disease. The testimony of the English 
Parliamentary reports is remarkably unanimous on this point, a 
testimony that is drawn from the widest colonial experience, as 
England has had her flag under every climate. And here let me 
say in passing, that the best restorative for one who has been 
chilled by exposure to cold is hot water with or without milk, or 
black tea. Let one who wishes then to do everything possible to 
lessen his tendency to catch cold, avoid alcohol — even in small 
doses. Ever}' article of food that merely excites the nervous system 
without helping materially to make good tissue, belongs to the 
same categor}-. Everv' article of food that induces dyspepsia 
should be avoided, such as greasy potato-hashes, '* fries," and 
many of those sapid messes that garnish the tea or supper table. 
The stomach and digestive organs sh'(>uld be trained into vigorous 
action. A man who cannot teach his stomach to be a good and 
provident servant of his body, is to be pitied indeed. A man with 
an uneducated, sour, or flatulent stomach is in a bad way gener- 
ally, and especially whenever, as in the experience of the memor- 
able and susceptible Mr. Jarndyce, the wind is out of the east. 

I think that every one should try to learn to eat coarse farinace- 
ous food and milk. Such articles of food as crushed wheat, 
wheaten grits, oatmeal, beans, and peas, and milk should enter 
freely into the dietar}*. Many of these articles of food not only 
contain indispensable tissue-building ingredients, but by their me- 
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chanical contact with the' digestive organs do for them a work some- 
thing like that which friction of the skin with the *' hair mittens " 
does for the surface of the body in hastening the desquamation 
of effete and sticky epithelium and the cleansing of follicles. I 
would recommend then a simple breakfast of thoroughly boiled 
coarse farinaceous food, with cream or milk, fruit, and eggs. A 
lunch of somewhat similar character, and a hearty dinner, free 
from condiments and spices, but generously made up, if possible, 
of several courses, including fish, meat, and vegetables. Spices 
should be used very sparingly, if at all, especially by the young, 
and rather reserved in diet, to wake up the powers of senile mu- 
cous membranes. There is a form of chronic and intractable in- 
flammation of the fauces, that frequently leads to ear trouble, which 
seems to me to be aggravated, if not induced, by the use of spices 
and tobacco, and by taking even otherwise good food, at too high a 
temperature. We should learn to eat food more slowly, to masti- 
cate it better, and to take it at a temperature more nearly that of 
the body. We come now to speak a little on the subject of cloth- 
ing. Woolen flannel graduated in thickness, according to the sea- 
son, should be worn next to the skin, by day and by night, through- 
out the entire year, in every climate. This rule applies to all 
ages. The prevalent idea that children can be ** toughened " by 
insufficient clothing, and a promiscuous dietary, is a destructive 
fallacy. Even otherwise intelligent persons draw reasons for the 
practice of keeping the legs and chests of their children bare, and 
going themselves without flannel, from the supposed good health of 
savages and paupers. The fact being, that in both of the classes so 
absurdly quoted, the mortality among children and adults, which 
is excessive, is largely due to exposure as well as unsuitable food. 
This underclothing should always be changed at night, and never 
worn for more than two consecutive days without being washed. 
Better have a wardrobe rich in abundance of underclothing, than 
in so much mere outside decorative dress. If the same under- 
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clothing be worn day and night, the skin will absorb impurities 
which had previously been excreted. Some may smile at this cau- 
tion, as though nobody ever wore the same underclothing day and 
night. Make more careful inquiry about the habits of your pa- 
tients and you will know better. If you are compelled to wear any 
of the same clothing on the following day, turn such pieces, whether 
under or outside garments, wrong side out, and hang them separ- 
ately, that they may be thoroughly dried and aired. Clothing so 
treated will last longer, an economic fact that begins to be not be- 
low the consideration of even an ** American citizen," and will be 
much freer from animal impurities. The neck-ties and bands 
should be so loose as not to obstruct the return circulation in the 
neck ; and foot-covering should be thick, loose, and low-heeled. 
As one of the means of guarding against catching cold, the foot- 
covering should be so broad in the soles as to leave the interosseous 
spaces in the feet free to protect, without pressing upon the nerves 
and vessels th^t vivify the toes. Many a cold, especially among 
women, is *' caught" through feet that have been compressed into 
a partially lifeless mass by a narrow-toed and high-heeled shoe. 
The sole of a shoe should be as broad as the foot, and the height 
of the heel should never be, even for a thick sole, more than five 

* 

to six-eighths of an inch high, measured behind. High-heeled 
shoes not only injure the feet, but, by throwing the base line of the 
body in front of the arch of the foot, bring the arms, by gravity, 
too far forward, and, tilting the whole frame in the same direction 
embarrass the chest, preclude free inspiration, bring an unnatural 
strain to bear upon ligaments, muscles, and other important organs, 
and thus make out-of-door life irritating and speedily fatiguing. 
Thus women and others who should be merry pedestrians, and 
ready even to contend with stormy weather, ride about, the flabby 
occupants of padded carriages, the victims of neuralgia, and other 
endless disorders that tend to fatty degeneration, catarrh, pneumo- 
nia, and premature decay. 



142 C. R. AGNEW. [8 

A few words more regarding exercise as a means of guarding 
against ** colds." The best of all forms of exercise is walking. 
Any one possessed of legs can learn to walk, and yet you shall 
meet patients every day who tell you that they cannot walk. 
Walking for pleasure and bodily profit has, with too many, become 
df lost art. You may teach any one who is not the subject for an 
immediate surgical operation to walk. The proper method is to 
set tasks of walking. Prescribe a daily walk, so short at first as to 
be clearly within the limits of the physical powers of your patient. 
Say one city block or a thousand feet out and back, and order a 
specified number of feet to be added daily to the length of the ex- 
cursion. In this way I have induced very many to develop their 
locomotive powers and to gradually grow strong enough to walk 
miles with the greatest possible benefit to health. To secure such 
results you must be specific in your directions, even to the point 
of writing them down — many will say that they cannot walk with- 
out an object. The mere pleasure of locomotion should be a suf- 
ficient object, and would be, no doubt, if the organs of locomotion 
had not been crippled by disease or bad covering. If natural his- 
tory and drawing were more generally taught, there would be an 
insatiable fondness for out-of-door life. People would have their 
perceptive faculties so quickened that they would observe what 
they saw and find more real pleasure in searching for the ob- 
jects of nature. jNIany a college graduate in our countr}- knows 
little or nothing about nature, as its works are spread eveiTwhere 
about, and gets little or no pleasure or instruction from out-of- 
door life. If this be so, how must it be with those who have had 
very few op[)ortunities for culture. One soon gets tired of merely 
looking over the sea or landscape unless those objects have been so 
studied as to be filled with inducements to pleasurable thinking, 
and thus to gratify some of the higher cravings of our nature. To 
sit in aimless indolence on the piazza of a watering-place hotel, or 
drive in state on a frequented or dusty road, gazing at the inmates 
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of passing vehicles, is certainly not likely to produce a fixed and 
ruling determination to spend daily, some portion of time in active 
out-of-door exercise. 

We have thus far tried to touch upon some of those hygienic 
matters which are related to one of the commonest causes of ear 
disease, namely, catarrh, either in its acute or chronic form. VVe 
have said very little about medicines. Our object has been to 
show how observance of the rules of hygiene would tend to 
lessen the tendency * ' to catch cold. " We have tried to address 
ourselves to you as students and to be as simple and even col- 
loquial as possible in enforcing what we believe to be correct hy- 
gienic principles. 

We pass now from that which is preventive, to discuss some of 
the conditions of disease which demand promptness on the 
part of the practitioner in his efforts to cure external, or middle ear 
inflammation at the earliest moment. We will not go over the 
various diseases systematically, our purpose not being to tnake a 
treatise for aurists, but to interpret for the general practitioner 
some of the more urgent and significant symptoms of acute exter- 
nal or middle ear disease, and to show how the indications may 
be so obeyed as to lessen the number of instances in which 
acute disease, unrecognized and unchecked, ravages the organ 
of hearing. First, then, we would say that every medical man 
should be able to distinguish the drum-head or membrana 
tympani — not one in a hundred can. Five minutes, spent daily 
for a week, in looking into the external auditor}^ canal of a healthy 
ear, through a conical speculum, would enable one with ordinar>' 
powers of observation to avoid many of the catastrophies in treat- 
ing common ear diseases. 

** Ear-ache," so generally maltreated, comes, commonly in the 
beginning from one of two forms of ear disease, either inllamma- 
tion of the dermoid or periostial lining of the external auditory 
canal, or acute inflammation of the middle ear. In these alTec- 
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tions one may safely meet the urgent symptoms without making a 
very precise diagnosis, and thus save many ears. 

Pain and deafness often occur in the course of common boils 
in the external auditor}^ canal. How may we then easily distinguish 
such a disease from something deeper ? Every one of you should 
be able to tell, at sight, whether a given external auditor)' canal is 
changed in calibre or not. If changed, what is the nature of the 
change. After inspecting the canal, explore with a probe, guarded 
with a pledget of cotton, to ascertain whether there is a focus of 
local inflammation. Carry the end of the probe around the entire 
circumference of the canal, touching each segment of the same. 
The instant that the end of your probe shall have touched the in- 
flammatory centre, or boil, your patient will give audible evidence 
that you have found the tender spot. Repeat this experiment once 
or twice, and then, with a sharp, cur\'ed bistour}- or knife, like that 
in fig. 2, freely incise the inflammatory centre down to the bone. 
Do this early, before the boil has involved much of the surround- 
inu: tissue, and you will stop, in many instances, that evil commu- 
nication which might otherwise cause a succession of boils. After 
the incision, foment with a stream of hot water, let into the ex- 
ternal ear from a fountain syringe. Never apply poultices under 
these circumstances, as the uninterrupted apj^lication of heat 
and moisture tends to beget oedema, making more or less of the 
lining of the canal boggy, and favoring the production of new 
boils, or of an obstinate, difl'uscd inflammation. If this early 
incision does not cure, apply leeches, and follow those with hot 
or warm fomentation. The best place at which to leech for 
affections of the external car, and ordinarilv for those of the mid- 
die ear, is in the hollow at the base of the tragus, half an inch in 
on the front wall of the external auditory canal. Apply the 
leeches with a glass tube, having previously passed a plug of cotton 
beyond and scratched the objective point in the skin to start a little 
blood. One or two leeches so applied will do more good than 
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when applied in front of the tragus, or over the mastoid, unless 
there be a mastoid cell inflammation that is beginning to outcrop 
behind the external ear. Even then it is well to divide the number 
of leeches to be applied, so that several may be put on over the 
mastoid, and one or two in th*e hollow inside of the tragus. 
Promptly incise ever}' furuncle that occurs. 

We pass now to speak of certain occurrences in middle ear in- 
flammation requiring prompt attention. A man is taken with 
more or less deafness and pain in his ear, having been exposed to 
cold, had a nasal catarrh or sore throat, or been using a nasal 
douche. Perhaps he has had a night of pain or agony, and 
calls you early in the morning. What are you to do ? Order a 
poultice over the painful organ, and an anodyne internally, and 
tell your patient that he must wait until **it bursts ;" or, if the 
patient be a child, tell the attendant **that the poultices are to 
be repeated until there is a discharge ? " If you do, I hope that 
you may get your discharge, and your place be filled with a more 
intelligent practitioner. 

Cases maltreated in that manner form the bulk of the incurable 
cases of otorrhoea that fall into the hands of the scientific aurist, to 
yforry him by their obstinate character, or to end in fatal temporal 
bone disease. 

Called to such a case as we have alluded to, examine carefully 
the external auditory canal, to see that there be no inflammatory 
centre there, external to the drum-head. 

Take a measure of the hearing distance with your watch. 
Apply leeches at once in the hollow, inside the tragus. P'avor 
bleeding from the leech bites for an hour or two by hot 
fomentations. If marked relief of pain and deafness does not 
follow within a very few hours — say three or four — incise the 
drum-head with a fine straight bistour}*, or a knife, such as we 
have in fig. i. 
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It seems to me that any one who can perform the operation of in- 
troducing a catheter, or pass a key into a night-latch, can incise a 
drum-head. It is only necessary to introduce as large a conical 
speculum as possible into the diseased ear, and then to pass the 
cutting instrument along the floor of the meatus, until the lower 
portion of the drum-head is reached and perforated. If possible, 
carr}' the incision from just below the extremity of the long pro- 
cess of the malleus to the lower margin of the membrane. After 
the incision inflate the ear, if possible, by Politzer's inflator, or, if 
that is not at hand, by asking the patient to hold his nostrils closed 
firmly by means of his fingers, and then to blow strongly, with 
closed mouth, into the nostrils. We do not agree with Gruber 
as regards the impropriety of syringing after incising the membrana 
tympani, if his objection is aimed at such cases. On the con- 
trary we like to syringe the External auditory canal with a warm 
aqueous solution of common salt, or carbonate of soda, say a 
drachm of either to a pint of water. By so doing you will often 
hasten the discharge through the incision in the membrana tym- 
pani of the inflammatory products in the middle ear. Some- 
times these latter are serous, more or less viscid and stringy ; some- 
times sero-sanguinolent or even purulent. After this incision 
give anodynes freely — tiot before ; they may, if given before, 
mask the processes going on in the ear, stupefying your patient 
until ** something bursts," that ** something" generally meaning, 
to the intelligent, a more or less helpless rent in the membrana 
tympani ; or, if that does not occur, a thorough invasion of the 
mastoid cells. Stand ready now to repeat the leeches, and the para- 
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centesis as often as may be necessar}' to throttle the inflammation. 
Do not be afraid of injuring the mcmbrana tympani, even though 
you should repeat the paracentesis ever}- day or every other day 
for a week or more. You cannot, by repeatedly incising the mem- 
brane, do it one tithe of the harm that may be done by leaving in- 
flammatory products dammed up in the drum cavity until they 
macerate its machinery, threaten the portals of the internal ear, 
stuff the mastoid cells, or break through a more or less disorgan- 
ized (Jrum-head. Be alert in thesj cases and strike your best blmvs at 
the inflammation within the first twenty-four hours. Your weapons 
then are as follows, and to be usually used in the order named : 
leeches, warm fomentations, paracentesis, Politzer's inflator, ano- 
dynes. And, when you use the latter at the right time, use them 
boldly in doses to subdue pain. 

Generally, persons suffering from ** ear-ache " need not be kept 
in the house except for a few hours, unless in very bad weather. 
Moderate slow walking lessens the pain and seems, whether from 
the posture of the body or the influence of that form of locomo- 
tion upon the circulation in the head, to quicken the healthy pro- 
cess of resolution. If the pain is ver)' severe, give the anodynes 
and encourage the sufferer to walk about slowly until a decided 
sleepiness has been induced. 

The grand object in this stage of the disease is to maintain a free 
vent or outlet for the inflammator}' exudations of the middle ear 
through an artificial opening in the drum-head. To be sure of 
this you must see your patient every five or six hours during the 
first two or three days and repeat the paracentesis of the drum-head 
whenever you have assured yourself that the opening previously 
made has closed. A good method to obtain this information is 
as follows. At each visit, gently syringe the external auditory canal 
with a little warm water holding some common salt or carbonate 
of soda in solution, say a dnichm to the pint. Then inllate with 
Politzer's inflator; if you do not get a " peforation whistle,'' that 
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is, the sound made by the air passing up through the Eustachian 
tube, through the middle ear, and out of the perforation, repeat 
the paracentesis. If possible, pass your knife through the 
closed or clogged opening previously made, if not, then through 
the lower part of the drum, below the malleus. Occasionally, 
the inflammatory contents of the drum cavity will be too viscid or 
stringy to escape, even when Politzer's inf.ator is used. The more 
prolonged expirator)' effort made by the patient's blowing his breath 
strongly into his closed nostrils sometimes accomplishes the object 
where it had failed by the Politzer method. Sometimes a viscid 
clot of exudation will stick in the wound in the drum-head and 
require to be dislodged by the use of a probe, guarded by cotton, 
or by a pair of bent forceps. You should repeat the leeches daily 
if the pain docs not quickly subside. We have had no experience 
in such cases in the use of mercurials, and can see no indications 
for their use. Morphine, with or without bromide of potassium, 
may be given. Codeine and chloral may also be used to subdue 
the inflammatory action and relieve pain. The combination of 
a hypodermic of morphine with a large dose of bromide of potas- 
sium internally, seems to meet indications most happily. The 
best of all laxatives is some form of magnesian salt. The Bitter 
water given by itself, or with hot water, say a gill or two of the 
former to a pint of the latter is an admirable laxative. The diet 
should be nutritive, especially in the earlier part of the day, the 
occurrence of jxiin toward night making it inexpedient to fill 
the stomach at that time. 

There is ;i marked tendencv in these acute inflammations of the 
middle ear for the inflammator}* action to become quite brisk in 
the lining of the external auditor}* just outside of the drum-head, 
and csiKcially in the posterior wall of the canal. This seems to be 
explained by the proximity of the inilammaton' focus in the drum 
caviiv, and the contii^uitv to tlio back wall of the canal, of the mas- 
toid colls. Acute inllammation of the drum cavitv without inllamma- 
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tion, at least of the lining of une or more of the mastoid cells, is of 
rare occurrence. Of course, there can be no disputing tlie presence 
of mastoid cell inflammation when such g'ross features of it are 
present as tenderness of, or swelling over, the mastoid process. I 
do not refer to such cases now, but to those in which intlammatorv 
symptoms occur which, at first, are referable to the drum cavity 
proper, but soon include that extension of the middle ear in 
the mastoid cells. When, in the course of a common cold, 
an ear begins to ring a little, and then, towards nightfall, to 
become deaf, then painful, and before twenty-four hours have 
elapsed to relieve itself by a more or less copious discharge, to be 
followed* in a few days by healing and restoration of hearing, 1 tlo 
not suppose the mastoid cells arc involved, except in the way of a 
little hyperoemia of their lining. But when the ear-ache is at all 
prolonged, and marked by soreness, tenderness, or pain spreading 
out on the side of the head in a fan-like manner, or darting 
through the corresponding orbit, or up into the vertex, there is 
marked mastoid cell disease. Such disease usually gets well — the 
inflammation resolving ; but frequently it leaves tracks, over which 
it may easily come in recurring attacks, until, at last, a more or 
less grave osteitis is established. Now, we may lessen greatly this 
danger by prompt treatment of the very earliest stages of the drum 
cavity inflammation. I was speaking of the extension of the in- 
flammation to the lining of the external auditory canal. The skin 
and the periosteum of the external auditory canal are closely incor- 
porated, and when inflammation involves them the resultant 
swelling is very tender. The moment you see this tender swelling 
in the external auditor}' canal make a free incision from a point 
close to the drum-head outward, as flir, if need be, as the ceru- 
minous glands. And if one incision does not divide the in- 
flammatory swelling freely, make one or more parallel with the 
first. After this, foment by warm douching. This early cutting 

will give great relief of pain, and perhaps prevent the formation of 

9 



I50 C. R. AGNEW. [l6 

a carious fistula through the bony wall of tiie canal into a ncighbor- 
ino: mastoid cell. The best instrument with which to make such 
an incision, is that in fig. 2. I'he f<.>llowing ca>es may serve b.) 
illustrate what we have just said. 

Fig. II. 

3=D 
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Case I. — D., act. 48 ; while using a nasal douche, on the 13th of 
the month, washed a larQ:e dead llv c>ut of his nares. Did not fee 
any water go up to either ear. Pain, however, started in his left 
ear soon after. On the i6th I fir^t saw the case. H. D. R.. 
normal; L. E., 2" ; tuning-fork heard best in L. E. ; j)harynx 
red and shinv : left external auditory canal somewhat reddened, 
and membrana tympani rather red ; Eustachian tube oj)en. Diag- 
nosis : — Inflammation of the middle ear and mastoid cells. Or- 
dered leeches below tragus, warm douche, and i)aregoric. 

17th. Pain relieved, objective .symptoms the same. 

1 8th. Pain returned in the night; repeated leeches and gave 
hypodermic of morphine, previously incising the membrana tym- 
pani below the malleus. A free flow of sero-sanguinolent fluid fol- 
lowed the incision, and was greatly increased by the use of Politz- 
cr's inflator. Continued warm douche in external auditon- canal. 

2 1st. Politzer used twice a day; warm douche, three or four 
times a day ; codeia at night. Leeches repeated on the 2Cth. 
On that day the sero-sanguinolent fluid changed to pus, and being 
more viscid became freqjuently dammed up in the drum cavity, and 
was made to flow by douching and politzerizing. 

2 2d. Had a good day yesterday and a bad night. Has had 
from the first day or so, pain and soreness in head. Took codeia 
freely, but was kept awake last night by y)ain in depth of the ear 
and through corresponding temple : could not lie on left side of 
head ; perforation is open ; pus comes freely on Valsalvian infla- 
tion, or use of Politzer. Repeated leeching. 
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29th. No discharge since yesterday ; little or no j)ain ; jniin re- 
turned this morning and has been annoying all day ; pain seems 
more external. Some inflammation of external auditory canal, 
with swelling, especially of the posterior wall, near drum-heatl. 
Ordered leeches again and anodynes. 

30th. Was leeched at 9 15 p.m., and again at 11 15 p.m. ; took 
three large doses of paregoric, but awake frequently during the 
night with pain. Periostitis of back wall of canal worse ; made 
three parallel incisions through periosteum to the bone, one above, 
one behind, and the other below. Made also another paracente- 
sis of drum-head and evacuated much sero-sanguinolent fluiil, aid- 
ing the flow with the Politzer, and the Valsalvian method ; gave 6c 
grs. of bromide of potassium in one dose, as there was much pain 
through tlie head. 

31st Slept ver)^ well through the night. 

ist. ** Feels more comfortable than at anytime since the at- 
tack, especially behind the ear." No swelling of mastoid at any 
time. 

2d. The perforation of membrana tympani healed during the 
night 

3d. Calibre of canal nearly normal ; no pain or tenderness over 
ear or mastoid ; no otorrhcea, ; no trace of wounds of membrana 
t)'mpani. 

6th. Ear perfectly comfortable. H. D. 16". 

Went on to full recover)'. 

Case II. — S., oet. 18. Has had deafness in left ear with ofi'ensive 
otorrhcea for ten years. Complains now of dizziness with difl'used 
pain in left side of head and a tenderness which makes lying on 
that side disagreeable. II. D. L. K., nails at 3". Tuning-fork, 
when on forehead, heard best in left ear. Has chronic inflamma- 
tion of the fauces. External auditor}- canal filled with olTensive 
pus, on removing which tlie membrana tympani is found to be red. 
swollen, and pulsating. There is a small perforation in upper 
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part of membrane, anterior to tlie malleus. No perforation whis- 
tle either from Valsalvian inflation, or use of Politzer's inflator. 
External auditor}- canal diminished in calibre throughout inner 
half and tender to touch. 

Dia^niosis : Otitis media sup. with mastoid and meningeal com- 
plication. 

Ord. leech and warm water injection. Treatment interrupted 
by a malarial attack and a trip abroad. 

Sept. 27th. Again examined the ear. No change. Otorrhcea 
offensive and continuous ; lining of external auditory canal swollen 
and tender. It being evitlent that the passage for the pus was in- 
direct, a free incision was now made in lower part of membrana tym- 
pani, and by Valsalvian inflation viscid pus was slowly forced out 
through the opening. This gavo a decided sense of relief to the car. 

Dec. 4th. Again saw the case. Still has more or less pain in 
head ; membrana tympani still reddened and thickened, no trace 
of the incision ; repeated the latter. 

Dec. 9th. The last incision gave comfort in the car so long as it 
remained opened; is now closed ; yesterday had severe headache. 
To-dav made free crucial incision in lower part of membrana tym- 
pani but could not get a perforation whistle. Middle ear and Eu- 
stachian tube seem to be obstructed by a thickened mucous mem- 
brane and viscid pus. Ord. internally potass, iodide 3ij., potass, 
brom. oiij., aq. 5iv. M. Dose, a drachm three limes a day. Ear 
svringed frequently with warm solution of carbonate of soda and a 
leech from time to time applied inside of tragus. 

Dec. 1 1 th. The -water when thrown into the ear by syringe now 
is felt in the throat. 

Jan. 4th, 1875. Cannot get any perforation whistle, repeated 
the paracentesis. 

Jan. 5th. H. D. has now increased from ability to hear the click 
of the fnger nails at three inches to watch at one inch and a half 
and pain in ear and head has subsided. 
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Jan. 25th. No pain in head since last date. Perforation now 
open, air whistles through on use of Politzer, but not when Val- 
salvian inflation is used. Argent, nitrat. gr. x. to aq. distil, gi., 
dropped into external auditory canal and forced through middle 
car and Eustachian t^ube by introducing the nozzle of the Politzer's 
inflator into the external meatus. Still under treatment. 

Case III. — J. C, aet. ^j. Took a severe cold in head six weeks 
ago. Three weeks ago began to have some deafness in both ears, 
followed by a water)- discharge from the right ear and severe pain. 
The latter did not occur until after the slight discharge alluded to, 
but immediately became verj- severe, and after lasting three days 
was accompanied by a thick, purulent otorrhea. At the time of 
the occurrence of the ear symptoms was using a solution of salt 
and water in a nasal douche and obsemng ever\- j)recaution, under 
medical advice, to avoid strangling and invasion of the middle ears. 
Had used the nasal douche for manv vears on the occurrence of 
nasal catarrh and does not remember to have forced water tli rough 
Plustachian tubes at any time. H. D. R. E., laid. L. 4", M. T. 
R. E. red and somewhat swollen ; deep pain, very severe at night. 
Did a free paracentesis and ord. leeching. Two days after, ear 
still painful, swelling of lining of the external auditory canal in- 
creased ; otorrhoea continues. Made a free incision through the 
swelling in the external auditor}' canal near the mombrana tym- 
pani, and at the same time repeated the paracentesis. 

These were followed by comfortable sleep and an increase of* 
*H. D. from watch laid to two inches. The deafness now slowly 
but steadily lessened in both ears, pain and otorrhoea and all signs 
of inflammation disappeared. 

Case IV. — Mrs. J. N. C. Has had catarrh and been in the 
habit of using the nasal douche for more than two years. Had 
never had ear trouble until three or four weeks ago, when her 
throat became sore and then deafness in right ear with ear-ache fol- 
lowed. The ear-ache has existed "off" and on " for the past three 
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or four weeks, and comfort has been promised on the occurrence 
of '*a discharge." Last night the pain attacked the right mastoid 
region. Left ear normal. The right external auditory canal is 
uniformly diminished in calibre by a diffused and tender swelling. 
The right membrana tympani is red and swollen ; H. D., con- 
tact ; Eustachian tube is open on the use of Politzer's inflator. 
The mastoid region is somewhat tender on percussion and shows 
slight redness and swelling. 

Made a free incision of the membrana tympani below and be- 
hind the malleus and evacuated a considerable quantity of bloody 
serum. 

On the followins: dav it was noted that the H. D. had increased 
to two inches, and that there had been no pain during the night. 
The tenderness in mastoid was also less. This case got well, under 
obser\-ation, in two or three weeks more ; the inflammation showed 
a tendency twice to recur, but it was easily subdued by two free 
leechings below the tragus. My purpose is not to give all the de- 
tails of the progress of this case, but to show the marked effect pro- 
duced by the free paracentesis. In this case there had been for sev- 
eral weeks an inflammation of the drum cavity, involving the mas- 
toid cells. During most of this period it is fair to presume that the 
products of the inflammation being serous and not viscid had, in a 
measure, found their way down the Eustachian tube, to the nares. 
Slowly, however, the disease was involving more and more of the 
organ, and would soon have exhibited a profound mastoid cell in- 
flammation, with brain complication. The turning-point in the 
case from which the cure began was the free paracentesis. Under 
similar circumstances, I would now not only tap the drumhead, 
but incise freely the inflamed lining of the external auditor}' canal. 

Case V. — Feb. lo. G. P., xt. 23. Three days ago began to 
u:row deaf in left ear in church. Tried to relieve the deafness bv 
blowing his nose. Could not. Listilled oil of tar, and almost im- 
mediately IihI pain in the ear. This pain has continued ever since, 
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and yesterday began to outcrop behind the car, in the niastiM'd 
region. Has had a very little bloody discharge from the ear. 
Assigned cause, cold. H. D. R. E., 2' 6", L. i|". 

Right ear normal in appearance. Left auditory canal shows con- 
siderable dried crusts adhering to its walls. Lining grows inflamed 
and swollen in the vicinity of membrana tympani. 

Membrana tympani rather red and swollen, especially behind the 
malleus. Corresponding mastoid region tender on percussion, but 
not swollen. Eustachian tube seems to be open on use of Politzer. 
No perforation whistle. Diagnosis, otitis media acuta. Incised 
the membrana tympani immediately, and carried a free incision 
along the posterior w^all of the canal. Ordered also a leech below 
the tragus, and warm water douche. 

Next morning, reported ** that he had slept all night, and expe- 
rienced a wonderful difference. " No pain, no tenderness over mas- 
toid. No pain on shaking or moving head as before. Has hail a 
bloody discharge from ear all through the night. The swelling in 
the region of the membrana t}'mpani much less. The Politzer 
forces out with a perforation whistle a free fl(nv of mucilaginous, 
viscid, straw-colored fluid. 

Feb. 1 2. — Since yesterday, has had a constant flow of light straw- 
colored fluid through opening in membrana tympani. 

Feb. 13. — Discharge has stopped, followed by some pain. H. D. 
2". No perforation whistle. Examination shows that wound has 
closed. Again incised the membrana tympani. and ordered a leech 
below tragus. 

Feb. 14. — No discharge or pain since yesterday. Membrana 
tympani healed. H. D. 2". Again perforated membrana tym- 
pani, and evacuated mucoid fluid, and got a perforation whistle. 
The case went on favorably until the i8th, four days, when the 
external auditory canal began to be invaded by a very painful 
swelling, of a diffused, furuncular character. Ordered quinine and 
cod-liver oil, and leeches. 
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Feb. 22. — Incised a small abscess in the floor of the canal. 

March 8. — H. D. 2' 6". No evidence of disease except slight 
redness of the membrana tympani, and adjacent lining of the canal. 
After use of Politzer, H. D. increased to 3' 6". To continue cod- 
liver oil. 

Under similar circumstances, 1 would now, in addition to the 
remedies employed on the i8th Feb., in the above case, make a 
free incision through the inflammatory swelling of the canal. 

We cannot be too prompt in evacuating the middle ear in cases 
of inflammation of that part. By delay we can gain nothing, as 
the paracentesis never does any harm. And the beneficial effect 
of an early incision, made through an inflammatory swelling in the 
external auditon- canal, often extends to the more remote seat or 
fgcus of the inflammation in the middle ear. I wish that I could 
impress upon you the importance of applying these principles in 
the treatment of the ear complications of measles and scarlet 
fever. You should invariably examine the ears dailVy in all cases 
of measles or scarlet fever, and anticipate, if possible, that ulcera- 
tion of the membr. tyiripan. which so frequendy occurs in the 
progress of those maladies. A vast number of cases of obstinate 
or incurable otorrhoea and chronic middle-ear disease might be 
prevented if the general practitioner would scrutinize daily the cars 
in those cases in which ear complications are likely to occur. 
And of all the remedies employed in such cases paracentesis of 
the drum-head is the most valuable. No practitioner is really pre- 
pared to treat a case of measles or scarlet fever who is not able, at 
east, to recognize the drum-head when he sees it, and to perform 
the simple operation of paracentesis. Again I remind you that 
my intention, in this colloquial lecture, is not to teach experts, 
but to help general practitioners to apply some of the principles 
o{ hygiene and surgery to the verj- large and common classes of 
catarrhal and other inflammator)' affections of the organ of hearing. 
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I iNTKXD only to speak of the disease as it appears in adults, as, 
in young children and aged persons, it presents certain peculiari- 
ties which require separaLe mention. 

The object in bringing this subject before you is to show that the 
descriptions of capillary bronchitis ordinarily given are of such a 
character as to create much confusion, and throw doubt over a 
really correct diagnosis. I shall endeavor to prove that the lines 
between this disease and catarrhal pneumonia are too sharply 
drawn ; that its compl: 
so obscurely hinted at, as t 
not had special opportunii 
beginning their studies, tc 
call your attention to cert: 



s are often so entirely unnoticed, or 

make it impossible for those who have 
Lies, and particularly those who are just 

1 recognize the affection. Wishing to 
Lin points in connection with diagnosis 

alone, I shall not allude to the treatment which you bave had an 
opportunity to observe. 

During the past winter the unusual inclemency of the weather 
brought to the hospital quite a number of cases which furnish 
material to illustrate many important points in connection with 
capillary bronchitis, which is generally regarded as a rare dis- 
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ease, and which certainly is so, if we are to be guided by the 
descriptions found in the usual text-books. You have seen the 
cases in the order in which they have presented themselves, and il 
will now be profitable to review them as a g oup. so arranged as 
bring out their striking characteristics still more strongly. 

1 shall first bring up such as resemble most closely those of pure 
capillary bronchitis, and show that even these give evidence of 
something more than a catarrh of the smaller air-passages, and 
that the complications are ovting to an affection of the air-vesicles 
or pulmonary tissue ; and, finally, such as might be classed under 
the head of catarrhal pneumonia, in which the deeper seated 
changes are as prominent, or more so, than those of the air-pas- 
sages. 

In weighing the cases to be brought before you, endeavor to free 
your minds, as far as possible, from all preconceived ideas con- 
nected with the ordinar)- nomenclature of special diseases of the 
lungs. Take the facts as they present themselves, interpret them 
in accordance with your general knowledge, and, above all things, 
Tcmember that I intend in no way to allude to tubercle. 

We will talk about things, about processes, and, after we have 
arrived at our conclusions, we will show how the terms in general 
■use wil! apply to these processes. 

Cask I. — An Italian, set. Z3, entered the Massachusetts Gen- 
eral Hospital, on December 13th, 1S74. He could not speaJi 
English, and, as there was no interpreter, we were thrown uj 
our own resources for the elucidation of the case. 

The expression of the countenance was good, the color of 
face natural. The cough was frequent and accompanied by 
abundant muco-purulent expectoration. The respiration was a8 ; 
tlie pulse 120 ; the temperature 103.6°. 

The quick pulse and the high temperature indicated a febrilt 
disease. The absence of emaciation, or of other signs of interfer- 
ence with the nutrition, led us to suspect that this disease was of 
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an acuie rather than a chronic character. The accelerated respira- 
tion pointed lo the chesi as the seat of the disease. There was no 
indication of pain which called attention to any particular part of 
the chest. There was no attempt to suppress the severe cough, as 
is usually the case when such pain is present as we meet with in 
inflammatory affections of the pleura. We should, therefore, 
rather suspect the air-passages. This suspicion is made still 
stronger by the character of the expectoration, which consisted of 
somewhat purulent mucus, so viscid thai it could be spread out in 
water as a continuous mass or layer. But the urgent dyspncea 
and the marked constitutional signs made it probable that the 
lai^er air-passages were not alone affected. Such urgent symp- 
toms might be caused either by an affection of the heart, of the 
smaller air-jiassages, or even the air-vesicles, or by some complica- 
tion which the symptoms did not indicate. The quick pulse and 
high temperature pointed to something more than simple asthma. 
It was, therefore, necessary to resort to an examination of the 
chest, before giving a positive opinion. The resonance was normal 
in all parts, except in the lower sub-axillary region on the left 
side, where the pitch was somewhat higher. This higher pitch was 
owing either to some change in the parieies, to the interposition of 
some fluid or solid material between the parieies and the lung, or 
to a change in the lung itself. Nothing was noticed in the parie- 
tes. and any change which would cause such a difference on per- 
cussion is rare, unless connected with some former attack of pleu- 
risy of which we have no knowledge. Taking into consideration 
the situation and indefinite outline of the dullness, we should 
rather suspect that the lung was the seat of the difficulty. But we 
could not determine this point without resorting to auscultation. 
This showed, with normal heart-sounds, the presence of sub- 
crepitani rales in all parts of the chest, with perhaps a few coarse 
moist rales. The moist character of the rales showed that air was 
mingling with fluids in cavities or canals, of which the size varied 
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with the size of the rj,les, the lew coarse ones indicating larger 
spaces than the numerous fine ones. Now the latter were not 
such as are heard in cavities formed by the destruction of the 
pulmonari' tissue. They were not only finer, but their uniformity 
tind unive:^lity were incompatible with the supposition that thq| 
occupied the seat of destroyed tissue. They could only hav( 
their seat in the uniform natural channels ; they were, in a word 
precisely what daily experience leads us to associate with i 
smaller air-passages. The statement that the fine moist rales apil 
formed in the smaller air-passages is in accordance with the gener 
ally accepted belief, which, alsti, sanctions the locating of fine c 
riles in the air-vesicles. Though not able to prove to you i 
the line between the air-pissages and air-vesicles can be so aba 
lutely drawn by physical signs, though recognizing the difficultj 
of distinguishing absolutely, in all cases, between the fine moial 
and dry rales, there is such an approximative truth in the state 
ment as to warrant us in accepting it as a basis for diagnosis with- 
out repeating the above qualification in the cases which follow. 

Our next inquiry is in regard to the nature of this more or less 
fluid material, and its source. It might be blood which bad es- 
caped from the bloodvessels at the points where the rAles were heard, 
or it might have been drawn into the bronchi from a single remote 
source. It might have been serum, such as is found in cedema, or 
a product of the mucous membrane itself, consisting of mucus, or 
muco-puruleni matter. Now, wecould not conclude that this fluid 
was blood, for the riles were too general, and there were no other 
indications of hemorrhage. The absence of oedema elsewhere, the 
evidence we had already obtained of acute febrile disease, with such 
marked thoracic symptoms, made it probable that disease of the 
bronchi themselves had been followed by an increased formation of 
liquid, of the character of which the expectoration gives us very 
clear evidence. But, as there are exceptional cases, in which 
cedema of the lungs may be the first indication of disease of tl 
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kidneys, the urine should have been examined before excluding this. 
Still, without such an examination we could condude, with but 
little risk of error, that the smaller air-passages were the seat of the 
disease, and that this disease was of an inflammatory character. 

But we have not explained the higher pitch, shown by percus- 
sion of the left lower sub-axillaiy region. Though some old affec- 
tion of the pleura might give rise to this difl'erence, we had no 
knowledge of such, and, having already ascertained that the bronchi 
were the seat of disease, it was reasonable to infer that the pulmo- 
njfy tissue itself might have undergone some chan'ge which would 
e<pUm the morbid sign, though not sutEcient to give us farther 
ev.dciii:t:. We know that, when the smaller air-passages are in- 
flamed, the pulmonary tissue is liable to be involved more or less. 
Portions, often small, but sometimes quite iai^e in the aggregate, 
may be deprived of air, other portions may become oedematous, 
and others may be solidified by the accumulation of mucus, serum, 
andcellsin the air-vesicles. Wehave reason tofear thatall of these 
conditions may have been present to such an extent as to give rise to 
avariation of pitch, though not sufficient to solidify a large and con- 
tinuous portion of lung. Consequently, we had no bronchial 
respiration and no modification of the voice. 

Prognosis. — ^Though, without the history of the case previous to 
the time when the patient entered the hospital, we were obliged to 
Ibrm as complete an opinion as possible about the result. Bearing 
in mind the character of the disease and its gravity, we could but 
express our fears of a lata! termination, but, as there were no special 
signs to indicate this, and as recovery is not uncommon, we did 
not give up hope, 

For some days, the cough and expectoration continued very 
abundant, but, on Dec. 22d (nine days after entrance) both were 
reported as less. At the same time, the subcrepitant rales, though 
still heard at the lower part of both sides of the chest, were much 
less evident. The pulse gradually fell, and, on the aist. was re- 
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ported as 84- The temperature, two days before, had fallen to the 
nonnal point, and, on the 14th, the patient felt so much better he 
left his bed, dressed himself, walked away from the hospital, and 
resumed his occupation of fruit selling. He gained in flesh and 
his cough disappeared during the fjllowing two months, at the end 
of which lime he disappeared. 

At the time he left the hospital the principal feature which ex- 
cited doubt, was the dullness in the lower part of the left side of 
the chest, of the significance of which future cases may fumii 
proof. 

Still, the most marked features of the case were the dyspncea am 
the fin:; moist rales, indicating an affection of the smaller bronchi, 
and, inasmuch as the general symptoms became less marked as 
these physical signs diminished, we are justified in connecting 
the two, 

Case II. — On Jan. 17, 1875, an Irish laborer, 3oyearso!d, 
tered the Massachusetts General Hospital. He reported that 
had lost one brother by consumption, but had himself never 
ill before. Two weeks previous, without known cause, he began 
to cough and expectorate considerable yellow matter, but there was 
no pain in any partof thechest. About a weekafterwardsdyspnoea 
was first noticed, and soon became very marked on slight eserUon. 
At the same time his voice become husky. These symptoms per- 
sisted, and, when he was first seen, were more marked than eve^ 
before. He reported that he had had no chill and only 
uonal feverish Feelings. The appetite had been vety bad, 
the tongue was covered with a thick whitish coat The bov^els 
were regular. P. 112. Temperature loa. 8^. 

The symptoms had been so severe as to confine the patient to 
the bed the greater part of the time since the beginning of the 
tack. The sleep had been disturbed by dyspncea and coflgh. 

The attack was evidently acute. The high temperature ai 
quick pulse indicated a febrile disease. The dyspncea was 
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markeii, ihe muscles of the neck were contracting stiongly. and the 
cyanotic hue o( the lace showed how much the aeration of the blood 
was interfered with. 

These signs, with the cough and expectoration, again called our 
attention to the chesL The previous good health of the patient 
made it very improbable thatany chronic disease of the heart would 
be found, and the symptoms certainly did not point directly to this 
organ as the seat of acme disease, though such was possible. 

The absenceof any pain, thesevere cough and the abundant muco- 
purulent expectoration, led us to suspect some disease oi the 
air-passages, while the great dyspnoea indicated that the smaller 
^r-passages were affected; but. without the physical signs, we could 
only conjecture. 

Those of the heart were normal. There was well-marked 
though ill-defined dullness or a higher pitch in quite an extensive 
portion of the middle region of the posterior pan of the right side 
of theehesL For reasons given in the previous case, we connected 
this dullness with some change in the density of the lung itself, bui 
the absence of pain and the character of the expectoration did nut 
indicate an ordinary attack of croupous pneumonia, but this could 
not be absolutely excluded without auscultation. The latter 
showed subcrepitant rales with some of a sonorous and sibilant 
character over the greater part of the chest, increasing with the 
disease, from the apex. 

Though there was nothing in the history of the case which sug- 
gested disease of the kidneys, as a cause of oedema which might give 
rise to subcrepitant riles, it was thought best to examine the urine 
and be sure that there was no complication of the kind. The ex- 
cretion was found normal. This source of error being eliminated, 
we may say that the physical signs confirmed our suspicions thai the 
smaller air-passages were the seat of the trouble. In addition in 
this, for the reasons given in the preceding case, we concluded that 
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there was other disease in 
/esicles, or the parenchyir 

For a few days there was no material change in the sympton 
but by Feb. 3d slight signs of amendment were noticed. By l] 
8th the patient reported himself "first rate," and on the 9th hew 
up and dressed, though the cyanotic hue of the face was still 
noticeable and there was evidenilj- mucli difficulty in breathing. 
Still, the improvement in his general appearance and strength was 
constant. The cough, however, continued very troublesome, and 
the expectoration abundant, though by Feb. izth it was reported 
as less 50. The appetite also improved. The pulse 
in frequency. Being 108 at the beginning, it fell, afters 
lion, to 7a on Feb. 10th, though it rose slightly afterwards. 

The temperature also fell, so that by Feb. 7lh it was 99° 
evening, and it rose but a few tenths of a degree above this at any 
time afterwards. The voice continued hoarse, and an attack 1 
tonsillitis, on Feb. zoth, caused much constitutional disturbaiU 
which lasted four or live days. 

The improvement in the physical signs kept pace with that of 
the general symptoms. On Feb. 7th, eleven days after entrance, 
Jhere was noticed a decided diminution, almost absence of sub- 

■ crepitant rales in the upper part of the chest, but the dullness still 

■ persisted in the right side. On the iSth the riles were less moist 
1 than before, and the dullness had diminished very much. On the 

24 th dullness was still noticed and a few sonorous, sibilant, and sub- 

■ crepitant tiles were heard in various parts of the chest, but par- 
ticularly in the right side. These rules suggested the idea of air 
forced through narrow passages, the inner surfaces of which were 
-covered with a viscid material. They were most marked in ex- 
piration, of which they occupied the whole period. There was 
also a slight-friction sound in the lower part of the right side of 
:the chest posteriorly. 

This case resembles the first very closely, but the dullness 1 
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much more marked, and we could speak much more strongly ' 
of tht! condensation of that portion of the lung. The danger from 
this source was much greater than in the previous case, as the prod- 
ucts oriuHammation within the air^vesicles were liable to undergo 
caseous degeneration, and the pulmonary tissue itself might be 
destroyed. Still the diminution of dullnt^s was favorable, as was 
also the general improvement, which kept pace with the diminu- 
tion of the physical signs. While in this condition, in the latter 
pari of February, the patient left the hospital, but was seen by Mr, 
Whitney on April isth, from whom the following additional facia 
were obtained: For a few days after leaving the hospital the man at- 
tempted tiiwork.bnt was obligeil to desist on account of dyspnoea and 
weakness. On April 1st. he again resumed work and has been able 
tocontinue, though he still complains of dy^pniEa un exertion, and 
of paro.iysms of cough, without expectoration, three or four times 
during the day. The cough is so severe as to cause him to vomit 
at limes. The appetite is still |K)or, hut he thinks he has gained 
flesh. He sweats on slight exertion, but not, as formerly, while 
(juiel, lie had not noticed any lividity of tlic lace within a short 
time, The chest was everywhere resonan' and the respiration 
vesicular without ri'ilcs, 

Case III. — A Norwegian laborer, a;L 34, entered the Massachu- 
setts General Hospital Deccmlwr 14th, 1S74. His family history 
was good, and he had never Iwcn ill before. Four weeks previous 
he was exposed to wet ami cold. On the following day he n'as 
obligeti lo give up work, as he felt chilly and began to cough. 
After remaining idle for two days he returned 10 his work, but was 
nni able lo do as much as liefore. Not long after, dyspncea came 
on, and increased so that he t(X)k to his bed twelve days before en- 
imncc. IJjspnain and congli hail liewi the promiiii-nt svmpluni';, 
und lioih were so much n^n;ra\iil<»l by lying down as lo make the 
silling |H>siiire prcforaML', The cough was so severe as to excite 
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nilenl expecioralion. He had been more or less teverish, and, a.l 
few days after entrance, iha temperature rose to loi" in the even- 1 
inR. The pulse was upwards of loo. The appetite had beea^ 
poor, the bowels constipated. The urine was high-colored, bnt:| 
not remarkable in other respects. 

The history was that of an acute febrile attack, and the spnp- 
toms pointed to the chest as the seat of the trouble. The bti 
wore an anxious look, was slightly livid, and bathed in perspiiatio 

The consideration of the radonal signs and the character of the I 
expectoration indicated, as in the preceding cases, that the smaller I 
air-passages were the parts princijially affected. But the testimonjl 
of the physical signs was still stronger, 

There was little movement of the chest, while that of the abdo- 
men was exaggerated, and the scaleni muscles were acting power-4 
fully. Percussion showed, perhaps, a. little dullness towards the; 
base of the left lung behind and on the side, but the dullness W 
quite well marked on the right side, in front, from the third ribi 
downwards. As in the preceding cases we considered this dull-l 
ncss as indicative of some new-formation in the air-vesicles or pul'V 
monary parenchyma, but auscultation was necessarj- to determin^ 
the matter. Sibilant and sonorous riles were heard in all [tarts ofl 
the chest, both in inspiration and expiration. In addition tofl 
these, there were in the lower part of the left lung others more^ 
moist in character, like subcrepitant rales, Still they were mainly 
sibilant or sonorous, and differed in this respect from those in the 
other cases. They were such as arc supposed to be caused either 
by the passage of air through tubes with swollen lining membranes, J 
or containing thick mucus. The sound in the lower part of ihefl 
left side also resembled that caused by the rubbing of inflamed sup^ 
feces against each other. Weiveresure in this case of the presence o 
alargeamountofmuco-purulent liquid, as it was expectorated ; butJ 
for some reason, although the bronchial secretion resembled that oTfl 
the other cases, the rales were mostly dry. Though it was impos-1 
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sible lo explain in words their exact character, they ffave ihe im- 
pression thai many of tliem hiii iheir seat in the smaller aic-pas- 
sages, where we must certainly locate the moist ones ; and if we take 
into consi leration the marked dyspnosa, which is not explained by 
the amount of the deeper-seated disease indicated bj ihe limited 
dullness, we musi supponu tliai the smaller air passages are verj' 
extensively afi'eaed. 

But how shall we explain the marked dullness or flatness over 
the anterior part of the right lower, and the antero-lateral por- 
tions of the left lower lobes ? We had no physical signs here 
which were not found elsewhere, except the suspicious friction- 
sound on Ihe lefl side : there ivas no bronchia! respiration no in- 
Ci'eased resonance of voice, no sign which w'e expect to meet with 
in i&ses where there is consolidation of the lung. Still, as we had 
dullness on percussion, we may perhaps explain it, as in the pre- 
ceding cases, by appealing to the well-known feet that when the 
smaller air-passages are the seat of inflammation the air-vesicles are 
liable to tiecome atTected in such a way that the density of the 
tissue is increased. But the parts thus dhanged may be so sepa- 
rated from the larger bronchi by aerated tissue, as to prevent any 
conduction of sound from them. We therefore concluded, that 
the rational and physical signs showed inflammation of the smaller 
air-passages and condensation of certain portions of the pulmonary 
tissue. 

The prognosis was uniavorable. The character and amount of 
the disease were such as to make it very improbable that the pa- 
tient in his debilitated condition could offer a long resistance. 

The fears of a fata! termination were soon verified. The cough 
continued very troublesome ; the expectoration became mors and 
more purulent ; the dyspnoea, with some short intervuls of relief, 
obliged the patient to remain in the sitting posture most of the 
lime ; the perspiration was constant and profuse. The appetite 
was poor, and the tongue was covered with a thick brownish-white 
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coat. The pulse continued high, and the day before his 
rose to r20 : the temperature continued at about ioo°, 
urine was high-colored and had a specific gravity of about 1.025,! 
but was in other respects normal. 

The physical signs did not change materially, though subcrepi-^ 
lant riles were at tim^s noticed in the left side. A few days before 
death the feel swelled, but this swelling never became very marked. 
He gradually grew weaker, and died on Jan. 1 3th, seven weeks after _ 
ihe beginning of the attack. 

The autopsy was made twenty-one hour^ after death. Dr. R. H.J 
FiU furnished the following report of iheappearances; The plei 
surface over the lower part of the lungs was covered with a dense 
yellowish-white false membrane. 

The anterior and lower third of the left upper lobe, as 
the anterior half of the right lung, were dense, distended, and non- 
crepitanL These portions were more especially covered with the 
felse membrane previously referred to. 

On section the upper pans of the lungs were crepitant, reddene< 
not particularly cedemataus. The lower parts in general 1 
pale gray and translucent, the lobules being very distinctly markec 
The bronchi of these portion^! contained yellow opaque fluid, 
the consistenci' of cream, which was readily squeezed from th^ 
smaller bronchi. The upper border of this infiltrated portion of 
lung presented small patches about the size of beans, dotted with 
yellow, containing in their centres bronchi with more or lesspuru- 
lent secretion, in relation to which the infiltration of the surround- 
ing tissue was very direct. The portions between these broncho- 
pneumonic nodules and the denser infiltration of the lung tissue. 
were of a reddish color, moderately dense, and somewhat (edema- 
tous. Further examination of the gray infiltration at the lower J 
part of the lung showed, very generally, exceedingly minute yellowl 
points, quite opaque, apparently owing to fatt>' degeneration of thcQ 
alveolar contents, and large yellow opaque spots and lines suf 
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gesting Dronchial canals. The larger bronchi contained an aoun- 
dant purulent secretion, and the mucous membrane was reddened. 
The bronchial glands were considerably enlarged, gray, and sofL 

The aorta was much diseased, bat as the changes were chronic 
and had no bearing upon the points we are endeavoring to make 
clear, they need no further notice. 

Dr. Fitz also made the following report of the microscopic ap- 
pearances : "The examination of sections from the hardened lung 
showed the existence of recent and chronic changes. In certain 
parts the alveoli contained masses of coagulated fibrin and cells, 
sach as are constant in croupous pneumonia. This condition was 
a comparatively limited one ; more common was the presence of 
large corpuscles often containing pigment, others of an epithelial 
character with rarer red blood -corpuscles and the small routid in- 
different cells. Such accumulations were generally imbedded in a 
finely granular material (coagulated albumen). Portions of the 
lungs were found to be densely filled with small round cells lo 
such a degree that the alveolar walls were often made out with 
difficulty, In other places, and this condition was very extended, 
the alveolar walls were thickened and their cavities apparently filled 
with a conneaive tissue of a reticulated character, in which capilla- 
ry bloodvessels were readily observed. In many places the inter- 
stitial tissue of the lungs was infiltrated with small round cells, 
and rarely the larger bloodvessels were found to contain thrombi 
composed mainly of white corpuscles, though not entirelv Sf>. 
p ' "Though the gross appearances indicated theexistenceofgranulat 
corpuscles in abundance, the sections having been treated with 
alcohol, the characteristic appearances of such no longer existed. 

"To summarize, the lung may be regarded as presenting altera 
tions due to croupous pneumonia, catarrhal pneumonia, desqua- 
mative pneumonia, and interstitial pneumonia, the latter more 
especially of a chronic character." 

"^Wi case is particularly interesting, as the evidences of consoli- 
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dation of the lung were quite marked during life, and as the 
autopsy furnished us an opportunity to know upon what pathologi- 
cal changes this consolidation depended. The condition of the 
external surface of the iung showed that some of the sounds which 
it was supposed might be caused by the movement of opposed in- 
flamed surfaces could certainly be explained in that way. The pu^ 
forced from the minute air-passages, showed that they were a 
the seat of inflammation. We have, finally, the most unmistakable " 
evidence that the dullness of certain portions was connected with 
the appearance of morbid products in the air-vesicles themselves. 

The microscopic character of these changes is of the highest im- j 
portance, in connection with the present inquiry. The result off 
this independent examination, made by a competent observer give 
us the final proof of that combination of processes which it is on 
object to make clear, and which will become still more appare 
after the examination of the cases which follow. 

The tatter differ materially from those already reported, in t 
extent of the bronchia! inflammation. 

Case IV.— On Nov. 18, 1874. I visiieda young man 16 years 
old, who, on the i4lh, after active exercise, by which he was 
much heated, rode in an open wagon nine miles and was much 
chilled. The next night he had a chill, followed by fever. Tfaerad 
was but little cough till the night of Jie 17th, when it kept hin] 



When the patient was first seen he was up and dressed. H% 
had even attempted to go out, but was so faint he was obliged t 
remain at home. He complained principally of diziiness. 
pulse was 96, the temperature 102". There was no appetite. 

The constitutional symptoms indicated an acute disease, whidi J 
the cough led us to locate in the chest. The general symptoms were 
less marked than in the ordinary inflammation of the pleurre or 
lungs, and both the pain and expectoration, which generally ac- 
company such diseases, were wanting. A severe bronchitis would g 
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have explained everything, but it was impossible to be sure that a 
limited portion of the lung had not been attacked by more serious 
disease, as such will sometimes cause much constitutional dis- 
turbance. 

On examination of the chest nothing was noticed except a 
transient doubtful subcrepitant r41e, at about the second or third 
rib on the right side in front. There was no change of reso- 
nance. 

This sign, slight as it was, if it indicated anything, indicated the 
presence of a fluid material in the smaller bronchi of that limited 
region. The question at once arises whether the amount of disease 
announced by these very limited and doubtful sounds was sufRcieni 
to expl lin the marked constitutional symptoms This may seem 
improbable, but experience teaches us that a very limited amount 
ofdisease in certain parts of the body may produce much greater 
effects than would be anticipated. A sore throat, apparently slight, 
may cause more constitutional disturbance than we notice in our 
patient. Still, we must recognize the possibility that a deep-seated 
disease might be covered up by healthy lung, so that no change in 
resonance "ould be detected, and the auscultatory signs might be , 
very obscure. The presence of serious disease was feared, and the 
necessary precautions were taken. The patient was confined to the 
house, and strict directions were given to guard him against 
changes of temperature or other bad influences. 

The dizziness, which was the firet prominent symptom complained 
of, diminished gradually, and, by Dec. id, was noticed only on 
running. The pulse fell on the 19th to the normal standard, and 
on the 2id was as low as 56, and only once afterwards became un- 
naturally quick, perhaps from accidental causes. The temper- 
ature also fell in a week to the normal point, and scarcely varied 
from this aft^^rwards. The appetite improved, and on Dec. 8lh was 
as good as ever. There was no pain at any time, except some at 
the base of the chest, caused by cough. The latter, which was at 
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Lstied until it disappeared ^ 



first urgent, gradually din 
Other symptoms. 

For several days after the first examination, only a few doubtful 
moist riles were heard in the right side of the chest, near the 
second rib, and, perhaps, in other parts of that side of the ches^ 
but no dullness on percussion was ever noticed. On the iStl] 
however, well-marked subcrepitant rales were heard over the rigl 
upper lobe, between the clavicle and the third or fourth rib, ' 
gradually diminished, and, on Dec. 6th, but a trace of ther 
heard at the end of expiration, and, on the 8th, the respiration v 
perfectly normal, and the patient considered himself welt. 

My object in presenting this case has been to show you that ti 
same kind of rSles which we have previously heard over the wholj 
chest may be confined to a very small portion of it, may be t 
only positive sign, and yet may be accompanied by marked coq 
stituti on al symptoms. In whatever way we explain their absence* 
at first, or their subsequent appearance, they were of precisely the 
same character as those which were more widely disseminated ; the 
difference was only in extent In all the cases they indicated the 
same lesion, viz. : an inflammation of the smaller air-passages. 

But let us suppose that the circumstances of the patient had 
been such that further exposure was inevitable ; that the gravity 
of the disease, as shown by its seat and character, had not been 
foreseen, or that there had been some constitutional predisposi- 
tion to pulmonary disease, the result might have been very differ- 
ent, as the following case will show r 

Case V. — A stone-cutter, ffiL 21, entered the Massachusetts 
General Hospital, on October 9th, 1873. He reported that his 
parents were healthy, and that he had always enjoyed good health 
until one month before entrance, when, without known exposure, 
a cough came on and had persisted, accompanied by scanty ex- 
pectoration, but no hasmoptysis. There had been considerabl 
on exertion, and he had had night-sweats with loss a 
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weight and strength. Still, he continued to work until nine days 
before entrance, when he took to his bed and remained there ; 
at the same time, he began to have pain in die left side of the 
chest on taking a full breath or lying on the right side. The ap- 
petite had been pretty good ; the bowels had been so much con- 
stipated as to require the use of laxatives. Nothing abnormal had 
been noticed in the cliaracter of the urine, or in its passage. 
Pulse ijS ; temperature 103°. 

The general symptoms indicated a subacute febrile attack, and 
pointed 10 the chest as the seat of the disease. The series of symp- 
toms was much more complex, and differed materially from those 
of the preceding cases. The duration of the disease, its slowly 
progressive character, the absence of excessive dyspnosa and pain, 
led us to infer that the result of a complete examination would 
differ from that arrived at before. It was not necessary to dwell 
upon pleurodynia or other painful affections of the walls ; we had 
certainly something deeper. The pain suggested some inflamma- 
tory affection of the pleura, but the cough and ex[)ectoration indi- 
cated some disease which involved the air-passages, and probably 
the pulmonary tissue also. The supposition that the mucous 
membrane of the bronchi was alone inflamed would not explain 
the decided constitutional symptoms, unless the smaller air-pas- 
sages were involved, and the pain implied something more. 

An ordinary inflammation of the lung is ushered in by more 
marked symptoms, and, unless the disease is very limited, prevent* 
the patient from keeping about. On the contrary an inflammatory 
affection in which the smaller air-passages and vesicles are involved 
to a limited extent, or progressively, may begin insidiously, may noi 
be sufficiently severe to prevent work or seriously interfere with it, 
and may at any lime, by its increase, give rise to such symptoms 
as were noticed in this case. We have, therefore, reason for be- 
lieving that both the bronchi and pulmonary tissue of some pan 
of the left lung are involved. 
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This view, Uiough very probable, it was necessary- lo confirm 
an examination of the chest There wzs found dullness, bej 
ning: at the Fourth rib ouiside of the cardiac region, and extending 
under the axilla to the spine of the scapula, and thence neariy 
the base. This dullness could be attributed either to some solid 
or fluid interposed between the parietes and the lung, or to si 
change in the lung itself. 

The form and position of the dullness were not such as 
generally seen when there is fluid in the pleural cavity, the dul 
ness in that case generally beginning below and extending u| 
wards, though adhesions may conRne the fluid to any portion of the 
cavity. A large tumor might have caused flatness in the region 
described, but such a growth is very rare, and a supposition thai il 
might be present was not sustained by the raiidhal signs, 
form of the dullness, with the expectoration and general symj 
toms, indicated rather an affection of the lung, 

On auscultation, bronchial respiration and bronchophony 
heard in Iront and on the side, with crepitant and subcrepitai 
rales ; the latter were also heard in the back. The bronchial 
piration showed the presence of some metlium with a greater 
ducting power than the h.'althy lung, between the car and 
original seat of the sound. Such might have been an effusii 
which is, also, often announced by an increased resonance of voi 
but the rules made it evident that the lung itself was beneath 
ear. After considering the various causes of these rdles we cat 
to the same conclusion as before, that they were owing to a morl 
formation of fluid materials in the smaller air-passages. Knowing"' 
how frequently the air-vesicles are affected, when the smaller 
bronchi are the seat of disease, we were prepared lo accept the tes- 
timony of the bronchial respiration and bronchophony as indica- 
tive of consolidation. The fine crepitus left no room for doubt. 
It is the sound which is especially associated with inflammation of 
the air-vesicles, and, extending as it did beyond the confines of 
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suliilifletl portion, it announced a progressive inflammatory disease. 
Then the fears based upon the rational signs were conltrmed, an<l 
the subsequent course of the case verified the grave prognosis. 

On October jjd, twelve days after the above reconi was made, 
solidific.uon of tlie lung had so far increased that the bronchial 
respiration was heard in the left back near the lower angle ol the 
scapula, and fine moist (subcrepitant) rales were heard over the 
whoJe lower part of the back. 

While the disease was making progress here, the right lung was 
also invaded, and, on October 31SI, distinct crepitant and sub- 
crepitant rales were detected near ilie lower angle of the right 
scapula, where there was also some questionable dullness. We 
were sure tiiat these signs were new, as pain had led us to examine 
this portion of the chest several days before they appeared, We 
have, therefore, watched the development of disease upon the 
right side, similar to that with which the patient entered the 
house. 

On November 5th there was dullness on percussion over the lower 
and posterior half of the right side of the chest, with fine crepitant 
ri'iles outside of the lower angle of the scapula, and bronchial res- 
pirdCiun and increased resonance of the voice inside and below the 
lowerangleofthe scapula. Three days after, the physical signs be- 
came still more marked, bronchial respiration, bronchophony, and 
crepitant riles being beard below the fifth rib in front. 

On December 5th many somewhat coarse mucous rales were 
heard over the dull region on the left side, while those of a finer 
charactei were still heard in the back, with the cough. On Janu- 
aiy 9th the healthy respiration had diminished, the moist r^les had 
become coarser and more liquid, while the crepitant and subcrepi- 
lant rides, which characterized the eadier stages, were heard on 
coughing. 

On February 3d the dullness persisted everywhere with a kind 
of tj-mpanitic resonance over the lower part of the left side, in 
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front, where there was gurgling with amphoric respiration. Tbci 
were also coaise liquid rales in other afTected portions of bot^ 
sides. 

Through these physical signs I have traced the course of t 
disease from its beginning until it terminated in the destruction o 
the pulmonary tissue, for the latter was surely announced by t 
gurgling and amphoric respiration — both of which showed i 
presence of cavities. 

While these changes were going on in the lungs, the constitu- 
tional symptoms were very marked. Though he appeared some- 
what better about the middle of October, this chance was onlvfl 
temporary. Pain in both sides of the chest was so severe 
quire the frequent use of morphine, and the application of ^ 
blister. The cough was generally very troublesome, though thoj 
«fere intervals of relief The expectoration was generally abui 
dant and mu co-purulent, with a trace of blood at one time;'* 
There was always more or less dyspnosa, but it was never so ex- 
treme as in the earlier cases reported. Chills and perspirutioa 
were frequently complained of. The pulse varied from 80 to lOI 
during the first month, and then, during the rapid developmoj 
of the disease, rose as high as 116-120, but again fell and shorn 
a lower average, until towards the close, when it rose rapidly. 
:emperature showed peculiar variations, being often reported ( 
normal in the morning, while it rose to loj" or 103° at nigh^ 
The appetite was very deficient. The emaciation became more 
and more marked, the debility gradually increased until he be- 
came very feeble, and he died on February 8th. The autopsy was 
made by Dr. R. H. Fitz. ''Both lungs were extensively infiltrated 
with cheesy material, and contained cavities of considerable si»e at 
the base as well as the tops. In addition, nodules and granul 
gray and opaque, of the size of a pin's head, many of which, 
ticularlv ihe larger, presented the appearance of peribronchiti 
while the smaller might have been miliary tubercles. The spte« 
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was large, anaemic, the pulp increased, and the follicles distinct 
The kidneys were enlarged, particularly the cortex. The capsule 
was readily detached. The surfaces were irregularly mottled with 
peculiar yellow specks, corresponding with the region of the con- 
voluted cubes. The liver was enlarged and contained several 
minute gray points — apparently miliary tubercles. The stomach 
and intestines presented a moderate degree of catarrh." 

If wecontrasl these appearances with those described in connection 
with ihethirdcasewesceamarkeddifTerenceintheestent of the dis- 
ease, and someadditional features. Thelarge masses of caseous mat- 
ter showed a degeneration of the morbid product, the gradual for- 
mation of which we watched. The destruction of the pulmonary 
tissue was such as is frequently met with in cases of the kind. In 
regtird to the doubtful tubercles they may have formed in the last 
stages ol the disease, but were indicated by no signs and have no 
special interest for us. The other organs presented such secondary 
changes as are common in inflammatory affections. 

These few cases are not brought up as sufficiently numerous to 
prove anything, but merely as examples of what may be met with 
in practice, and to show by their variety the points of correspond- 
ence in diseases, which have received different names. Though 
introduced under the head of capillary bronchitis, I have carefully 
avoided the subsequent use of that term, as I wished to talk about 
processes rather than names, until we had become convinced of 
the character of these processes, and of the various conditions 
under which they might occur. It is row time to recapitulate and 
see whether we can properly class our cases under the head of capil- 
lary bronchitis alone, or whether some other name would be more 
applicable. 

We have in all of them detected the same kind of fine raoisi 
rales whicn are admitted to have their seat in the smaller air-pas- 
sages. We showed clearly that the moisture to which these rSles 
were due was connected with an inflammation of these air-passages. 
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Judged from this symptom alone, the first three cases corres] 
with the description of capillary bronchitis given by all 
but, in each of them there was dullness on percussion over certain' 
regions, which would place them in the categorj- of exceptional 
cases. But, even if the difficulty were removed, the discrepancies 
between the accounts of different writers are such as to still leave 
us in doubt whether they intended to refer to similar cases. 

Let us begin with the description of Valleix,* who quotes, 
largely from Fauvel, a name everywhere associated with captlUt 
bronchitis. He says, " The causes are those of ordinary broni 
tis, and the disease begins as a simple bronchitis, but extends 
the greater part of the extremities of the bronchi. The gravis 
in direct relation to the extent of the inflammation, to which a] 
its peculiarities are also due. Percussion gives negative result 
and we often have increased resonance." According to Laenni 
towards the approach of death, there may be diminution of 
nance near the base, owing to serous or sanguine congestion 
Valleix does not describe these conditions in connection with 
pillaty bronchitis, as he attributes the dullness to oedema, or 3( 
other mortal disease of which the bronchitis is only a compli 
lion. Fauvel distinguishes the disease from lobular pneumonl 
by the more intense dyspncea, the great anxiety, the extent of the 
rales in the chest, and by the symptoms of asphyxia, which 
much less marked in lobular pneumonia at the beginning. Th^ 
disease is always very grave, and almost always &tal. 

After death, in addition to the muco purulent fluid in the bi 
chi. there are found in the majority of patients purulent grani 
tions disseminated about the lung, particularly at the surface 
the inferior lobe. 

Subcrepitant r&les are spoken of as the principal physical signs, 
bill resonance on percussion is strongly insisted upon, while the 
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dullness on percussion is thrown ouL Still, in speaking of the 
morbid appearances, purulent granulations are described as dis- 
seminated about the lung, panicularly at the surface of the inferior 
lobe. Do not the latter show something more than bronchitis ? 

If we appL-al to Niemeyer • our clifficullies only increase. In 
direct contradiction to the previous description, we are told that, 
though there is dyspncea it very rarely reaches a point to produce 
a sense of suffocation. The patient always succeeds in introduc- 
ing air into the alveoli. Sometiines, however, there are parox- 
ysms of dyspncea, which show that the vagus is involved, and that 
there is a contraction of the muscles of the bronchi. Percussion 
may be as little changed as in catarrh of the larger bronchi. In 
partial thickening of the mucous membrane, instead of sonorous. 
we may have sibilant rules, and when the secretion is abundant 
subcrepi tan t ones. Ifwe have pain it is an indication that there 
is a complication ; but we may have pain caused by cough at the 
point of attachment of the muscles of the abdomen to the cheat. 
The disease is rarely accompanied by danger, and genetally ends 



Though the description corresponds to a certain extent with the 
cases we have seen, and those described by Fauvel and Valleix, 
nothing is said about the liability to complication with disease of 
the pu monary tissue, and the declaration that the disease is rarely 
accompanied by danger will certainly not apply to what is ordina- 
rily called capillary bronchitis. The only difference between this 
and ordinary bronchitis seems to be, that, in the former, the 
smaller air-passages are affected instead of the larger ones, and we 
are taught to expect that the disease will pass off in the same 
way. 

Dr. Austin Flint f tells us that " the affection has but recently 
come lo be understood. It differs widely from ordinarj- acute 

• Uhtbuch drrtftdeilen Fathalogie utsd Thtrapie. Berlin. 1866, p. 75. 
t Practice of Medicine, p. ao7 ; Phila., 186B, 
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bronchitis, as regards its clinical history and danger. It is an ex- 
ceedingly grave affec ion, proving fatal, especially when it attacks 
young children, in a large majorily of cases. The danger pro- 
ceeds from the ob.siruction lo the current of air to and from the 
air-vesicles. " "Although the inflammation reaches so near the 
bronchioles and air cells h does not lend to extend into ihe latter ; 
in other words, capillary bronchitis does not eventuate in pneu- 
miinitis. Cases in which these two affections become combined, 
if they occur, are tare exceptions to the rule. The resonance on 
percussion is not diminished in capillary bronchitis, and it mty 
be greater than in health owing to an emphysematous condition 
of the air-vesicles." "As the affection is bilateral, these moist 
bronchial rales produced in the smaller tubes, and those of larger 
size are heard on both sides, and. ''specially, on the posterior as- 
pect of the chesL" 

The same author, in his wnrk on " Diseases of the Respir»tor>- 
Organ.s,"* stales that ■' undiminished resonance on percussion on 
the two sides, although negative, is a fundamental point in the 
diagnosis. The dullness denotes either that the affection is com- 
plicated with pneumonitis, or that a certain amount of collapse 
has taken place." 

The great danger is very properiy insisted upon, but, if it be 
true that the disease does not tend to extend to the air-cells, we 
should be obliged to consider our cases as exceptional. The ad- 
mission that it may end in pneumonitis is certainly important, but 
there is reason to think that the danger is much underrated. The 
restriction of the disease to the air-passages is insisted upon very 
strongly. Technically, we may assume that anything more 
than bronchitis is a complication, but, practically, and clin- 
ically, we must bear in mind that so sharp a line is not drawn by 



Thus far I have only quoted writers who. not only, by their O 
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tradictoiy statements, would leave you in doubt as to what consti- 
tuted capillary brunchiiis, but who would give you good reason 
for questioning the accuracy of my diagnosis. You may well ask, 
therefore, why I widen the breach by introducing the last two 
cases, which, judged by the ordinary rules, belong in tnother cat- 
egory altogether, and which the writers mentioned do not appear 
to refer to at all. If, however, you recall the physical signs and 
anatomical features, you will recognize that they are well worthy 
of consideration in this connection, I have introduced them be- 
cause they present some of the most striking features of capillary 
bronchitis. What else do the subcrepitant rales indicate here 
than elsewhere ? Do they not show an affection of the smaller 
air-passages just as much as in the other cases? The difference is 
in the extent and course of the affection, not in the character, I 
have introduced them purposely, to show you that it is an error to 
apply the term capillar)- bronchitis to a physical sign in one case, 
and deny that it has the same significance in another of a similar 
character, when there is merely a difference in extent. One is as 
much capillary bronchitis as the other, and it ought to be recog- 
nized as such, whenever and wherever it occurs. Its connection 
with other physical signs, such as dullness, makes no difference if 
we have properly interpreted the subcrepitant rale itself. This 
view and the admission of the frequency of consolidation of the 
lung, from the extension of the disease beyond the bronchi, will 
explain all discrepancies, and make all cases clear. 

But I have introduced the last two cases especially to show that 
the distinction usually made between capillary bronchitis and 
catarrhal pneumonia cannot be maintained, if we bear in mind 
the pathological process, and are not influenced by the idea that 
extent alone makes a difference in the nature of disease. In con- 
nection with this last point I will cite several authors, who not 
only confirm the view e.tpressed about capillary bronchitis, but 
show hrtiv closely it is allied in catarrhal pneumonia. 



The language of Jaccoud* is the most explicit ; 

" The physical signs vary according to [he period and the lesions 
of the disease. At the beginning, when the bronchial obstruction 
has not caused any modifici ion in the pulmonary parenchyma, per- 
cussion gives negative results. Later the resonance is slightly 
diminished on a level with collapsed portions of the lung, and is in- 
creased in front and at the apex, over the regions which are the 
seal of dilatation, " 

"The development of catarrhal pneumonia in the course oi 
capillary bronchitis is announced by the elevation of temperature 
and by the appearance of pain with the cough. When the disease 
attacks only some isolated lobules, surrounded by the aerated lung, 
it does not modify the phi-sical signs of the pre-existing bronchial 
catarrh, but if it is developed in the collapsed portions, which is 
generally the case, it ends by becoming confluent, and is revealed 
by dullness, increased vocal vibrations, the appearance of very fine 
subcrepitanl rales, " " ' by the bronchial character of the respiration, 
and by bronchophony. These last phenomena are caused by the 
condensation of the parenchyma by catarrhal infiltration. These 
physical signs are, in a word, those of fibrinous pneumonia. The 
difference is in the degree, they are less marked in catarrhal pneu- 
monia, on account of the density of the infiltration being less ; the 
dullness is less absolute as well as the loss of elasticity, and the 
vocal vibrations are less marked. The subcrepitantrilles, however 
fine they may be, have not the characteristic fineness of the true 
crepitant rille, besides, in catarrhal pneumonia, the physical signs are 
often bilateral, and in doubtful cases the diagnosis may be facili- 
tated by the consideration of the antecedents (previous capillary 
bronchitis) and by the termination of the disease ; critical deferves- 
cence is the rule in fibrinous pneumonia, resolution by lysis in 
catarrhal pneumonia." 

"The addition of the catarrhal pneumonia is grave, not ODlf-& 
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Ike present but ibr the future, as persistent caseous inliltralion is 
possible. The latter is pArticuInrly to be feared when pneumonia 
is limited to ihe apices. This last fact is exceptional, but what is 
less so, is to see a capillary bronchitis, whh disseminated catarrhal 
pneumonia, end in resolution everywhere CJtcept at the apex. 
Though the immediate prognosis is &vorabie, the remote is grave, 
for such an individual will certainly show some day the symptoms 
of pulmonary phthisis. " 

"The preceding eiplanatiott is, in every way, applicable to 
pseudo-membranous bronchitis." "The only dilTerential sign is 
the expulsion of false membrane, flattened, tubular, or branched. 
Such expulsion is sometimes followed by recovery, but ordinarily 
the false membranes are reproduced." 

We see in the above the clearest recognition possible of the 
frequent combination of changes in the pulmonary tissue with those 
of capillary bronch lis. The author even goes so far as to speak of 
capillary bronchitis and catarrhal pneumonia under the same head, 
and after stating that the inflammation of the larger air-passages 
genererally precedes that of ihesmaller, he follows the disease into 
the air-vesicles and finds not only catarrhal pneumonia, but in some 
cases croupous pneumonia, shows that the products of this indam- 
malinn of the pulmonary tissue may become caseous, and admits, 
as one of the results of the disease, even chronic catarrhal pneu- 
monia. All these changes he speaks of as established facts with- 
out alluding to the views of others. The description, indeed, is 
such, that one who had acquired his knowledge from certain 
writers, and who believed that an absolute distinction was to be 
made between the various diseases mentioned, might find it very 
difficult to detect the boundaries. 

We will now quote a late German authoriiy,Lebert,* whose name 
inspires confidence, and whose description is admirable. He says: 
' We have repeatedly and strongly insisted upon the unity of pul- 

• C/inii dtr BmstkrankhtiUn. Toi. I. p. 80. TDbingen, 1873. 
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monary catarrh. We know that our views in this respect differ from 
those or most observers, and even competent ones, but from year 
to year we are more forced to insist upon this unity by the obser- 
vation of transitional forms. 

"The signs of ordinary bronchitis generally precede those of 
capillary bronchitis. The latter may begin in the smaller air-pasr 
sages, but it generally extends from the larger, But whether it be 
the initial disease or follow ordinary bronchitis, the attack is gen- 
erally ushered in by fever, often rigors, and by dyspncea. The 
rough, snoring, piping, and crepitant rales are mingled together. 
The sibilant sounds are fine owing to the swelling of the mucous 
membrane of the smaller bronchi. In slight cases we have with 
the ronchi vesicular respiration, but in the severer cases, the former 
cover up the lat er. After the first few days, the sonorous rales are 
more rare, and the crepitant are limited to the inferior and posterior 
part of the lungs on both sides. Quite early one hears crepitus ol 
medium fineness in inspiration and expiration. The character 
of this changes according to its exact position, whether in the 
medium, or very small bronchi, or in the air-vesicles. The sub- 
crepitant riile, however, is most common in capil ary bronchitis, 

" There is no dullness, and the sound may be even more resonant 
than usual, [n cases which occur in middle life a fatal termina- 
tion is the more rare. Death generally takes place between the 
fifth and tenth day, but sometimes much later. Convalescence is 
slow and it may be some weeks before the signs disappear. The 
disease has also a great tendency to return." 

Having thus spoken of capillary bronchitis, he describes, under 
a separate head, a broncho-pneumonic form of capillary bronchitis. 
"This is generally not primitive. One can generally, in a few 
daj-s, observe the transitions from bronchitis lo bronchiolitis and 
from this to broncho-pneumonia, or we may have intense bronchio- 
litis from the very beginning. When we have this combination, in 
addition to the subcrepitant rjllee. which are the unquestionable 
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n below and behind, 
crepitus.and very soon bron- 



signsofbronchitps.and which have theirm 
we havedullnesa on percussion, then fine i 
chiai respiialion and bronchophony. The iransiuons between 
broncho-pneumonia and diffused pneumonia are seen all the more 
clearly the more carerullyone observes, especially if both axillary 
regions are examined in every case. Every experienced clinician, 
especially he who has practiced much among children and the 
aged, will admit that, generally, broncho-pneumonia is much 
more inclined to catarrh, much more frequentlyarises from this, 
than it shows a relationship todiffused pneumonia." 

These statements are strikingly in conformity with what our own 
cases teach. The combination of the \-arious conditions is made 
veiy clear. 

So many quotations have been made, 1 will do little more than 
lefei to the description of catarrhal pneumonia by Juergensen.* 
On page 191 he says, "Acute catarrhal pneumonia originates in a 
severe catarrh of the finer bronchi, of greatexienL" On page 187 
we are told that " catarrhal pneumonia is always a secondary proc- 
ess. It never begins in the alveoli. Usually it is preceded byan 
inflammation of tlie bronchial mucous membrane," There is 
much more to the same effect, but we will pass at once to Buhl.f 
whose views difl'er essentially from any of the above. 

He first quotes Rokitansky as follows: "Not unfrequently the 
fine bronchi and extremities of the same are the seat of a "ety in- 
tense inflammation, which extends to the pulmonary texture. This 
appears in the form of numerous lobular points, dark-red, swollen, 
he[>atized, or filled with pus," 

Buhl hiiftself considers catarrhal pneumonia an acute disease 
attacking particularly the lower lobes and extending from them. He 
objects, however, to the title, as there is no mucous membrane at 

' ZXexnfOca'i ffnnaiutk dtr SptciilleH Paihalogit und Tlurapit. Vol. 5. 
Leipzig. 1S74. 
I /.tmgenenltuHdvmg. TubenuSen mid Schwindsuekl. MUnchen. 1S73. 
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the terminal extremities of the air-passages, which are covered witfc 
endothelium of lymphatic vessels. He considers that [he pro 
which takes place in the medium and finer bronchi, and whid 
Gils them with mucus and pus, and in which ihe alveolar pare 
chyma of the lung takes part, is no longer catarrh, in 
sense of ihe word, and not even inflammation, for he thinks itveiy 
doubtful whether the muco-purulent contents of the alveoli are 
fonned in them. He concludes by declaring that "what is cal1e(|^ 
catarrhal pneumonia is only capillary bronchitis or bronchiolitis 
in which the iung lakes part by collateral oedema, atelectasis, lo( 
emphysema ; and that the air-vesicles are filled in consequence of 
suction of the secretions of the bronchi into the lobules. He admits 
that pus corpuscles or colorless blood globules might come directly 
from the alveolar capillaries, but does not believe thai mticus can 
be formed there, though hecannot absolutely deny such power, but 
Its existence cannot be proved. He alsoadmitsihat if the disease 
does aot prove fatal, certain portions of the lung may never be 
restored, but remain in an emphysematous or collapsed condition, 
and, in the latter case, as air does not enter, the contained epithe- 
lium is transformed into a mass of pigment or caseous material. 
The mucus and pus may become immovable, degenerate, and ob- 
struct as a caseous mass the bronchioles and lobules." 

These statements of Buhl are very interesting to us, as he admits 
the presence of the morbid products in the air-vesicles, while he 
denies that they are formed there. It is their presence which it is 
necessary to recognize, and we may leave for future decision the 
question of iheir exact origin. 

If we recapitulate briefly the statements of the different authori- 
ties, we find all allow that capillary bronchitis is generally preceded 
by ordinary bronchitis. All, except Niemeyer, admit the gravity 
of the disease, and we may pardon him for treating it so cavalierly, 
as what is wanting here may be found under the head of catarrhal 
pneumonia, with which his name is so intimately associated. 
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In regard to the liability of the disease to extend 10 the air-vesi- 
cles, or pulmonary parenchyma, Valleix certainly does not call our 
aliention to such a Teature ; Flint declares that the indammation 
does not tend to extend beyond the bmaller bronchi ; Jaccoud ad- 
mits the extension so fully as to blend the two diseases ; Juergen- 
iien and Lebert describe such an extension in very exact terms ; 
and Buhl speaks of the presence of the products of inflammation 
in the air vesicles, while he differs from the others in regard to 
iheir source. 

In describing the physical signs all insist upon the subcrepitant 
rales, but they admit dullness and other signs of consolidation, just 
in proportion to the admission of the causes which produce 
them. 

With such conflicting statements you may well ask, — what are 
we to believe ? 

After reporting, under the head of capillary bronchitis, cases 
which are described under different heads by different authors, the 
latter are quoted, and they run through all shades of opinion, 
some ignoring all changes, except such as are situated in the 
smaller bronchi, while others give a most prominent position to 
disease of the air-cells or parenchyma, until the circlets completed 
by a denial of any participation of the air-cells, except as a place 
of deposit for products formed in the bronchi. 

How shall we reconcile these statements ? Simply by describing 
things as they are. For many years I have been looking for such 
cases as arc usually described under the head of capillary bronchitis, 
for pure examples of the disease, until the conviction has been forced 
upon me that such are very rare, if the whole chest be carefully 
examined, and no obseri'ations in which any part of the chest is 
overlooked can be accepted as complete. Having reached the 
conclusion myself, that cases of the kind are generally mixed. I 
hoped to lighten your tabors by giving you the result of my expe- 
rience. To make the points clearer, it was thought best to quote 



the opinions of certain authors, whose views appeared to require 
some modification. But, on examining more closely the litera- 
ture of the subject, I found most unexpected support. 

The description given by Lebert is very accurate, but even this 
needs some explanation. It was not written with reference to the 
doubts which might arise in the minds of those whose views were 
obtained from other sources, and who were endeavoring to get an 
accurate idea of a disease of which Csperience had as yet taught 
them nothing. 

Let us, therefore, guided by the light of our own experience, 
and that of others, endeavor to give such a description of the dis- 
ease as will make all varieties oi cases clear that are really allied, 
and prepare us to recognize the affection under any of its forms. 

Ordinary bronchitis, or inflammation of the larger air-passages, 
in the vast majority of cases, is a slight affection and soon disap- 
peare. 

Sometimes, but very rarely, the inflammation extends more 
deeply, and attacks the smaller air-pass^es. When this occurs, or 
when the latter are attacked primarily and a large portion of them 
are involved, there are fever, marked dyspncea, urgent cough, with 
muco-purulent expectoration. An examination of the chest shows 
resonance on percussion, when the bronchi are alone affected, and 
sibilant, or more frequently subcrepitant rAles, the latter being 
the characteristic sign. These cases are much more serious, and 
often terminate fatally. To these the term capillary bronchitis has 
been applied. In most descriptions given we are told that this 
affection is always bilateral and extensive ; but there is a class of 
cases in which the physical signs are absolutely the same ; the sub- 
crepitant rales differ in no way ; ihey are only confined to a limited 
portion of the chest They indicate the existence of capillary 
bronchitis as much as when the bronchioles of both lungs arc 
affected. Though Ihey may soon disappear, their import is 
always grave, unless they follow acute declining pneumonia. 
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They are the signal of danger either immediate, from their extent, 
or remote Trom the sequelie, whether universal or confined to a 
very limited spot, and this danger should be recognized and acted 
upon. 

When the above symptoms alone are present, the term capil- 
lary bronchitis is certainly applicable, but the frequency with 
which the inflammation involves the air-vesicles, and gradually 
causes consolidation of the lung, is not generally stated with suffi- 
cient distinctness. So much stress has been laid upon resonance 
that dullness Is supposed to exclude the disease, while it is only 
the e%'idence of a very common accompaniment, both in cases 
where the atfeclJon is general, and in those where it occupies but 
a limited portion of lung. The changes which these consolidated 
portions of lung undergo may be traced until they end in the de- 
struction of the pulmonary tissue, and the process may be repeated 
in one portion of the lung after another. The subcrepitant riles 
of capillary bronchitis may be mingled with the fine dry crepitant 
rales, which indicate an affection of the air-cells, and which differ 
in noway from those heard in ordinary croupous pneumonia. In 
some cases, indeed, the mode of attack and the physical signs resem- 
ble in all respects those of ordinary pneumonia, but resolution 
does not take place, the dullness and subcrepitant riles persist, 
and the patient finally sinks with the diseased portions of lung 
partly destroyed, partly in a state of caseous degeneration. 

To this last class of cases, in which the pulmonary tissue is in- 
volved, the term catarrhal pneumonia has been applied, but they 
certainly have much in common with capillary bronchitis, if we 
bear in mind. the anatomical lesions, and compare them with the 
third and fifth cases reported. In the first of these the bronchi 
were principally and most extensively affected, but the microscope 
showed also a great variety of changes in the air-vesicles, some of 
vhich were certainly such as are described in connection with ca- 
tarrhal pneumonia, which name would certainly be applicable to 
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the fifth case. Juergensen, it is true, states that catarrhal pneu- 
monia never begins in the air-vesicles. It is difficult to under- 
stand how one can make so positive a statement, unless it be 
allowed at the outset that the term catarrhal pneumonia shall only 
be applied to a form of disease which begins in the air-pas- 
sages. But, whatever idea the author intends to convey, you will 
probably meet with cases, in which, though seen early, the first 
physical sign detected will be the fine dry crepitant rile which 
has its seat in the air-vesicles, and after a time you will hear the 
subcrepitant rale of the smaller air-passages. It would be impos- 
sible to show that the inflammation did not begin in the air- 
passages, but the evidence of such a beginning is wanting. 

But, by whatever name you call the disease, you may be sure 
ofits nature, if you use proper care in acquiringa knowledge of 
the physical signs. If you interpret the latter properly you can- 
not be mistaken. If fine, dry rSles indicate that the air-vesicles 
are affected, accept the fact If subcrepitant rales are heard in 
any part of the lung, they indicate more or less 6uid material in 
the smaller air-passages. The history of the case and the othei 
signs will enable you to decide whether the material is attributa- 
ble to inflammation, and, if so. you have capillary bronchitis, and 
if these physical signs extend over the greater part of both lunga 
you have the capillary bronchitis which authors have intended to 
describe. The detection of the morbid process as such is the first 
point. The feet that it is combined with other changes should 
not lead us to ignore it, however limited it may be. Neither 
should we fail to recognize the changes which accompany it ; we 
must give them their due weight Bearing in mind the signifi- 
cance of dullness, and having satisfied ourselves that it is connected 
with some disease of the pulmonary tissue itself, we must decide, 
if possible, whether it be caused by collapse, cedema, or by the 
accumulation of morbid products in the air-vesicles. But we will 
not fail to give due credit to those who have made so clear to us 




35] CAPILLARY BRONCHITIS OF ADULTS. I9I 

the striking characteristics of certain forms of the disease. Though 
the outlines are sharper than a survey of the whole subject will 
warrant, the different parts of the picture are in the main correct. 
Our object is not so much to reconcile the conSicting statements 
of authors as to blend and arrange them in the proper order, and 
give them due proporiion. 

We see here an example of what has occurred in connection 
with the investigation of other diseases. First, differences are 
noticed, and the tendency Is to make such differences prominent. 
Then experience and closer observation show the connection be- 
tween these apparently different things. Before the time of Hebra 
most laborious and faithful descriptions were given of affections 
of the skin supposed to be of a different character, but he grouped 
them all under the head of eczema, regarding them as only tran- 
sitional forms of the same process manifesting itself in different 
degrees and in different ways, some of which are much more com- 
mon than others. It is the very accuracy of those who have made 
such distinctions that has enabled us to see how these processes 
blend with each other. 

Having an accurate Idea of the anatomical changes which take 
place in the diseases we have been discussing, we are prepared to 
understand the variety of names which have been applied to them, 
such as caiarrbus suffocativus, capillary bronchitis, bronchite 
capillaire, purulenle and pseudomembraneuse, bronchitis diffusa, 
bronchiolitis, broncho- pneumonia, catarrhal pneumonia. 

The above views will enable you to understand, clinically, all 
th varieties alluded to, while you may leave for more accurate ob 
servalions all details of the exact condition of the diseased lobules 
of the lung. 

Whether you regard the hning membrane of the air-vesicles as 
endothelium or epithelium ; whether the morbid contents of the 
air-cells are sucked in from the bronchi, are the product of pro- 
'"eraiion, or are derived from blood-vessels, through whose walls 
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they have passed ; whether they are composed mostly of fibrin 
cells ; whether you have the microscopical characters of croupOlU 
pnctimotlia, or catarrhal pneumonia, or desquamative pneumDnia,,fl 
or interstitial pneumonia, or peribronchitis, you may know thacl 
there is more or less consolidation of the lung. Further researches, T 
a more accurate comparison of Che symptoms with the microscopi^fl 
results are required before you can pronounce with certainty upoib 
these nicer points. But you may know the relative amounts i 
bronchial and parenchymatous disease with sufficient accuracy for 
clinical diagnosis. At some future time you may be able lo de- 
scribe the exact character of the contents of the air vesicles while 
standing over the living subject of disease ; you can do it only ajH J 
proximately now. 



Number 8. August, 1876. 
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The patient whom I have brought before you this morning is 
suffering from phthisis, a disease which is certainly common 
enough to justify us in holding very decided views in relation to 
its pathology. And yet there is perhaps none concerning which a 
greater revolution in sentiment has taken place since I quitted my 
place on the benches you now occupy, less than a score of years 
ago. At that time the gentlemen who occupied the positions of 
clinical lecturers here, taught with Laennec, that phthisis was in 
every case dependent upon a new or morbid formation in the 
lungs, which softening in time and being expectorated, gave rise 
to cavities. This was the prevailing theory until within a very few 
years, when the important part which inflammation plays in the 
production of this disease was recalled to the minds of thinking 
physicians. I say recalled, because Niemeyer was by no means 
the first who held that the lesions of phthisis could almost inva- 
riably be traced back to inflammation, and that this process was 
primary and not secondary, as taught by Laennec and his follow- 
ers. I have no time, and, indeed, this is not the place to go fully 
into the literature of this subject, and I must therefore content 
myself with a very few references, which will be, however, suffi- 
cient to prove the correctness of my position. 
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Hippocrates * referred consumption to suppuration of the lungs, 
which might be duetto pneumonia, hemorrhage, or an accumula- 
tion of secretion. But the ancients appear to have had no idea of 
the nature of what is now called tubercle. To pass to more 
recent times, -it would be easy to show that during the past forty 
years there have been several writers who have put on record their 
disapproval of Laennec's theory. In 1845, Dr. Thomas Addison,"}* 
in an address delivered before the Guy's Physical Society, expressed 
the opinion that ''inflammation constitutes the great instrument 
of destruction in every form of phthisis." No one can, I think, 
read this admirable paper without comiAg to the conclusion that 
its accomplished author has anticipated Niemeyer in almost every 
point of importance. Again, in a work entitled ''Outlines of 
Pathology and Practice of Medicine," which was published in 
1844, Dr. William Pultcncy Alison says, when speaking of the 
terminations of inflammation, * ' From these facts J it seems rea- 
sonable to infer, that in certain constitutions tubercles and all 
their consequences are direct effects of inflammatory action, and 
may be prevented if that action be arrested or subdued." In an- 
other place the following very similar language is used: "The 
deposition of tubercles § may be, and often is, the result of an 
action to which it would be absurd to give Any other name than 
inflammation." Very similar views appear to have been enter- 
tained at about the same time by Dr. C. J. B. Williams. Dr. Ali- 
son, it is true, does not distinguish between the two conditions 
now known as tuberculosis and phthisis, but the sentences I have 
quoted from his work show not only that his views in regard to 
the pathology of the disease were sound, but that he was also 
well informed as to its proper treatment. 

♦ Quoted by Ruehle. Ziemssen's " Handbuch der Speciellen Pathologit 
und Th^rapier Bd. V. 

f " A Collection of the Published Writings of the late Thomas Addison^ 
M.D." The New Sydenha^p Society. 186S. P. 64. 

X Page 199. § Page 196. 
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It is Strang^ that papers so complete as those I have referred to 
should have exercised so little influence, and that Laennec's opin- 
ions should have, in spite of them, been so universally accepted. 
You are all doubtless fully aware how much the writings of Nie- 
meyer have contributed to popularize a theory which was so nearly 
forgotten, but it would be unfair to attribute the change that has 
taken place wholly and solely to his influence, great as it has been, 
for he has been sust^ned in his opinion by numerous other Ger- 
man pathologists, and among them by Buhl, Waldenberg and 
Rindfleisch. The last-named, it is true, seems lately to have 
somewhat modified * the opinions he formerly held as to the con- 
nection bet^-een phthisis and tuberculosis, but he does not deny 
the dependence of the former upon inflammation. 

Without further prelude, I will read the notes of the case be- 
fore you, directing your attention afterwards to some points in the 
pathology and treatment of phthisis, which it seems to me are 
specially illustrated by it. 

G. B., a;t. 3 5, a sailor, and a native of Maine, was admitted into the 
men's medical ward of the Pennsylvania Hospital, January' 8, 1875. 
His habits have been veiy intemperate for several years past, but 
with the exception of a severe attack of facial er}sipclas which oc- 
curred about two years ago, and from which he made a good re- 
covery, he has had perfectly good health up to the beginning of 
his present sickness. He is also free, so far as can be ascertained, 
from hereditary predisposition to consumption or any other form 
of disease. 

Last August, in consequence of imprudently exposing himself 
to the cold air when overheated, he was taken with a feeling of 
oppression in the chest and of general prostration. Cough does 
not appear to have been at this time a prominent symptom ; he says, 
however, that he was obliged constantly to clear his throat. He 
took very little care' of himself during this attack, never at any 
• Ziemssen's " Handbuch dtr SpecielUn Patholo^ie und Therapit" Bd. V. 
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time, he tells us, taking to his bed, although feeling wretched and 
weak. In September, he had several trifling hemorrhages, and 
one which was profuse, in consequence of which he was admitted 
here on the 29th of the same month. At this time the physical 
signs indicated the existence of phthisis, but so great an improve- 
ment in his condition took place, that he asked for his discharge 
on October 12. He then returned to his occupation, which he 
was able to follow until November loth, when, after having been 
thoroughly wet during a storm, he had a recurrence of the feeling 
of oppression, accom|)anied by a sharp pain in the left side of the 
chest. He says he has lost flesh, but has never suffered to any 
extent from night-sweats. An examination of his urine yielded 
only negative results. He was readmitted to the hospital on Janu- 
ary 8, when the diagnosis which had been previously made, was 
confirmed by the physician then on duty. The treatment adopted 
consisted in the administration of cod-liver oil, together y[ith the 
syrup of the iodide of iron. In consequence of the recurrence of 
the hemorrhages, the latter was replaced by the solution of the 
subsulphate. 

On the first of Februar}% the patient was transferred to my care. 
His general condition at that time was good ; he had little or no 
cough, not much expectoration, no night-sweats, and no spitting 
of blood. He ate and slept fairly. The physical signs, briefly 
stated, were as follows : No depression under either clavicle, feeble 
expansion of left infra-clavicular region. Vocal fremitus more 
marked over left infra-clavicular region than over right Dullness 
under left clavicle, extending to fourth rib, except over the second 
interspace, two inches from the sternum, where a cracked-pot 
sound was obtained. Posteriorly, dullness over the left superior 
scapular region. Beneath the left clavicle numerous crackling 
sounds were heard, and in the second interspace, cavernous respi- 
ration and pectoriloquy. Posteriorly crackling was heard in the 
superior scapular region of the left side. On the right side a few 
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indistinct rdles were heard in front, but only after coughing. The 
physical signs revealed nothing abnormal at the lower part of the 
chest, either in front or behind. A loud systolic murmur, harsh 
in quality, was heard at the base of the heart, to the left of the 
sternum. The patient has fistula in ano. He is reported to have 
had a convulsive seizure on the evening of January 30th, for the 
first time in his life. It seems to have been epileptiform in char- 
acter. 

February 9. The patient had vertigo this morning, accompanied 
by a "bad feeling" in his head, but unaccompanied by loss of 
consciousness. No change in the fundus of either eye can be de- 
tected with the ophthalmoscope. 

Feb. 26. An attack of facial erysipelas of moderate severity 
came on yesterday, for which twenty drops of the tincture of the 
chloride of iron every three hours were prescribed, together with 
six grains of quinine daily. 

Feb. 29. Erj'sipelas subsiding. In consequence of the exist- 
ence of great prostration, six ounces of whisky were added to 
the other remedies. 

March 4. A slight haemoptysis occurred this morning. The 
patient was ordered fluid extract of ergot (fzss. t-d). Other treat- 
ment suspended. A ligature has been passed through the fistula, 
so fer without much benefit to the patient 

I will omit the further notes of this case, and pass on at once to 
speak of the patient's present condition. This is good. Since 
the date of the last note, he has had one or two slight hemor- 
rhages. He is very little troubled with cough, in spite of the per- 
sistence of the physical signs indicating disease of the apex of the 
left lung. It is not necessarj- to recapitulate them, since they 
do not differ materially from those noted as present on February 
ist. There is, therefore, no reason for thinking that the disease 
has extended ; on the contrar}% I believe the reverse is the case, for 
the number of moist rales have very decidedly diminished. The 
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pulse, too, is scarcely accelerated, and has not been so except 
during the attack of er}'sipelas, or just after a hemorrhage. The 
temperature, too, has never been much elevated, except at the 
times just referred to. 

Let me now recapitulate briefly what seems to me to be the im- • 
portant features of this case. Our patient, who has not yet reached 
middle life, notwithstanding an entire freedom from hereditary 
tendency to phthisis, now presents physical signs which indicate 
with great certainty the existence of this disease, 'and this, I may 
add, is not only my own opinion, but that of two of my colleagues. 
Unquestionably his naturally strong and robust constitution has 
been gradually broken down by his intemperate habits, and the 
recklessness with which he has exposed himself when intoxicated, 
since there is no evidence of the existence of lung disease prior 
to the attack of sickness in August. But in the month following, 
the changes in the lung were sufficiently marked to enable my col- 
league, Dr. J. Forsyth Meigs, to make a positive diagnosis. A 
slight improvement in our patiejit's condition then rapidly took 
place, and induced him to ask for his discharge. But he had not 
learned wisdom from experience, and as a consequence of impru- 
dence in exposing himself, had a second attack of illness similar in 
all respects to the first, but more severe. This led to still further 
lesions of the lung. There appears to have been but^ittle cough, 
and but little expectoration during these attacks, from which I 
infer that they were not complicated to any extent by bronchitis ; 
it being a well-known fact, that the cough which occurs in pneu- 
monia owes its existence much more to the intercurrent bronchitis 
than to the inflammation of the lung itself Our patient says that, 
although suffering on these two occasions from oppression and 
fever, he did not have to give up his work at any time, which ren- 
ders it improbable that he suffered on either occasion from the 
form of pneumonia which it is now the fashion to call croupous, to 
distinguish it from another variety which is (Jesignated as catarrhal. 
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With the exception of a few moist rales in the right superior 
scapular region, which were only heard after th6 act of coughing, . 
and which have almost vTholly disappeared, leaving t)ehind them 
no sign of softening, the evidences of disease of the lungs are now 
confined to the upper part of the left lung. From this fact, as well 
as from the absence of hereditary predisposition, I regard the case 
as one in which the disease is of local origin, aqd traceable to the 
pre-existing inflammatory process. It is rare, and it is fortunate it 
is so, that in the absence of constitutional tendency this result 
occurs, but you must remember that a predisposition may be ac- 
quired as well as inherited, and that nothing tends in a greater 
degree to bring this about than habits of debauchery and the neg- 
lect of health which these generally engender. Another feature 
of interest in this case is the constantly recurring hemorrhage. 

I have given it as my opinion, that the patient has had at least 
two attacks of catarrhal pneumonia. The existence of this form 
of pneumonia has been called in question by many accomplished 
pathologists, but my experience Jeads me to range myself with 
those who contend that there is a variety, differing entirely from the 
sthenic form in the lesions it produces, in its mode of approach, in 
the degree of febrile reaction by which it is accompanied, in its 
physical signs, and in fact in almost every clinical aspect. It 
differs also in the kinds of individuals it attacks. Sthenic, or 
croupous pneumonia, is most common in adults or adolescents 
who were in good health at the time of their seizure. Catarrhal 
pneumonia is to be found more frequently among the very old or 
the very young, or in weakly people who have been debilitated 
by previous disease or other cause. It does not usually begin ab- 
ruptly, as is the case with the other form, but it is generally pre- 
ceded by bronchitis, and its onset is frequently so unmarked by 
special symptoms that if the possibility of its occurrence be not 
borne in- mind, it maybe, and probably is, often overlooked. The 
former indicates, therefore, a greater vigor of constitution than 
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does the latter. The former invades a whole lobe of the lung, the 
lower lobe being its favorite seat, while in the latter the inflamma- 
tory process, extending insidiously from the bronchial tubes, more 
often affects scattered lobules, those situated at the apices being 
most liable to be invaded. The physical signs by which the two 
forms are recognized, are also different. You will not find in the 
latter as marked bronchial respiration, bronchophony, dullness or 
vocal fremitus as in the former. Nor do we have the crepitant 
rale in as great perfection, in fact, it is oflen absent, and its place 
is taken by subcrepitant rales which owe their existence to the 
accompanying bronchitis. The rusty, viscid sputa, pathognomic 
of the former, is never present in the latter, which gives rise to an 
expectoration catarrhal in character, but which, under the micro- 
scope, is found to contain in great abundance the cells lining the 
alveolar walls. Care will, however, always enable us to recognize 
the presence of catarrhal pneumonia, for it is always accompanied 
by a marked diminution in resonance over the parts of the lung 
affected by it. Moreover, it may be known to have occurred in 
the course of bronchitis, when, in conjunction with other symp- 
toms indicating its presence, a decided alteration in the pulse 
ratio takes place, i".^., when the respiration becomes relatively fre- 
quent so as to bring about some approach to the condition which 
is usual in the sthenic form of pneumonia. It will be rare, too, 
if under these circumstances careful thermometric observations do 
not detect the existence of an exacerbation of fever. 

The principal objection made to the admission of catarrhal 
pneumonia is that the mucous membrane of the bronchial tubes 
does not extend into the air-cells, that these have no epithelial 
lining, and that consequently no process beginning in the former 
can extend into the latter. The truth of the first portion of this 
objection must be admitted, but modem research has demonstrated 
the existence of a layer of cells lining the alveolar walls, but hav- 
ing the characters of an endothelium rather than of an epithelium. 
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The resemblance of these cells to those of lymphatic tissues is very 
striking. In fact some histologists have gone so far as to contend 
that the lymphatic vessels in the lungs communicate with these 
cells. These facts enable us to explain the existence of tubercles 
in the alveoli ; most microscopists looking upon tubercles — and 
I am now, of course, making a distinction between phthisis and 
tuberculosis — as minute lymphadenomata. 

Admitting therefore, as indeed it seems to me we must, the 
existence of this endothelial layer, there is no reason why the 
cells which compose it should not, under the stimulus of inflamma- 
tion, occasionally undergo proliferation. In very young children 
the inflammation of the alveoli does not invariably arise by extension 
from the bronchi, but takes its origin sometimes in the following 
way : A bronchial tube becoming clogged with secretions, tough 
and viscid in character, no longer conveys air to the cells which 
depend upon it But this plug of mucus, acting as a valve, while 
it prevents the entrance of air, permits its escape. Under these 
circumstances different lobules will soon be exhausted of their 
supply, and collapse will ensue, a condition on which inflammation 
is exceedingly likely to follow. In adults, collapse is less com- 
mon, but it should be remembered that it may occasionally happen. 
More common it is for the retained secretion to undergo decom- 
position, and hence to become an irritant 

I have told you it was the lower lobo» which was the most fre- 
quently affected in the croupous form of pneumonia, and that it 
was the upper in the form under consideration, as in the case be- 
fore you. Let us see whether we can find a satisfactory reason for 
this. A little consideration will convince you that the apices are 
the parts most liable to be invaded by an inflammation extending 
from the bronchi. These parts of the lungs are, even in health, 
more quiescent than any other, and hence it is in them that 
accumulations of mucus or of epithelial debris will be most likely 
to take place whenever the respiration is feeble. Moreover they 
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are not so thoroughly emptied of these accumulations by the 
act of coughing. Indeed it is perfectly* possible that while this 
may dislodge the secretions from the lower lobes it may drive 
them to the upper, and for the following reason. The upper 
portions of the chesl^walls are provided with less powerful muscles 
of expiration than the lower, and consequently during the effort 
o( coughing, which is nothing more than a forcible act of expira- 
tion performed with the glottis closed, the air and secretions may 
be driven from the lower portions of the lungs into the upper. 
Hence it is that we sec in emphysematous lungs the lesions most 
marked at their apices and along their free borders. In an en- 
feebled condition, such as usually precedes phthisis, this disparity 
in power becomes still more marked ; in fact we may have what 
has been called by the Germans, the paralytic thorax. Now this 
condition is unquestionably congenital in many instances ; it may 
be acquired, however, and much may be done by the use of 
proper hygienic measures, not only in preventing it, but also in 
moderating the ills which flow from it. Let us suppose the air- 
cells inflamed in consequence of the impaction of epithelial ddbris, 
we can then verj* readily understand that the further tendency of 
the disease will be to a congestion of the pulmonary vessels of the 
part, the swelling of the tissues, and the proliferation of the endo- 
thelial lining of the air-cells — a condition giving rise to physical 
signs identical with those formerly attributed to the stage of dep- 
osition, for we have dullness on percussion, diminished move- 
njents of the affected side, increased vocal fremitus and resonance, 
and broncho-vesicular respiration. Now, it is perfectly possible 
that from this condition the patient may make a good recovery ; 
the contents of the alveoli undergoing fatty degeneration and being 
absorbed. But this fortunate result is one which experience will 
not allow us to look for frequently in scrofulous "subjects ; for those 
who have no hereditarj^ tendency to phthisis there is more ground 
for hope. In the former class it is much more usual for further 
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changes to manifest themselves. But these may not occur imme- 
diately, and the length of time which elapses before they do, will, 
to a certain extent at least, determine the nature of those changes. 
If but a short time intervenes we shall have a rapid caseous de- 
generation of the products of the inflammation taking place, together 
with a loss of vitality of the part in consequence of the cutting off 
of the supply of blood, either in whole or in part, by the pressure 
of the accumulated cells within the alveoli. Softening now super- 
venes, which is, in its turn, followed by the expectoration of the 
caseous masses and broken-down tissues, and as a consequence, by 
the formation of cavities. 

■ 

If, however, the resistance made by the constitution is greater, 
the patient may regain his health ; gradual disintegration and ab- 
sorption of the caseous masses taking place. In these cases, in- 
stead pf the breaking down of the lung, an increased development 
of the interstitial connective tissue is found to have occurred. It 
is rare, except in very acute cases of phthisis, not to find these two 
processes commingled to a greater or less extent The more rapid 
the progress of fhe disease, the more likely will we be to find 
caseous degeneration only ; while, on the other hand, in chronic 
cases, there is a decided tendency to the development of what is 
known as fibroid phthisis. The existence, therefore, of an in- 
creased growth of connective tissue, and the part it plays, should 
not be forgotten. In fact many of the physical signs of phthisis 
are more correctly attributed to it than to the caseous degeneration. 
Among these may be mentioned the falling in of the infra-clavic- 
ular spaces, and- the displacement of the heart and trachea. Ver}' 
frequently the contraction of this tissue causes the enlargement of 
existing cavities, and not rarely has it brought about so much 
enlargement of the bronchi, that these dilatations have been mis- 
taken, both during life and after death, for vomicae. There is 
another way in which this increased development of connective 
tissue may exercise an important influence upon the further course 
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of the disease. But I speak with much hesitation on this point, 
as it cannot be said to be proved. It may encapsulate the caseous 
masses so as to prevent their absorption, and the consequent in- 
fection of the blood, which gives rise to tuberculosis. It has 
always been a difficult thing for the partisans of the theory of 
infection to explain why an eruption of tubercles occurs so early 
in one case, while it is so long delayed, or may never appear, in 
another. It seems tp me that this development of connective 
tissues may, in some cases at least, explain this fact 

In the patient before you, the physical signs indicate, with great 
distinctness, the existence of softening, which has advanced so far 
in the left lung as to form a cavity in the upper lobe at almost its 
middle. There is no question in my mind that this process is the 
predominant one. The other may exist, but it is certain that it 
holds a subordinate position. 

I may here very properly allude to the views taught by Buhl. 
This distinguished pathologist, the author of the infection theory 
of tuberculosis, while he holds that inflammation is the active ele- 
ment in the production of phthisis, believes that it is seated in a 
different part of the lung from that in which it is placed by Nie- 
meyer and others. Rejecting the term catarrhal pneumonia as 
improper, because there is no proper mucous lining of the air- 
cells, he calls the form of inflammation of the lung which most 
frequently precedes phthisis, acute desquamative pneumonia, hold- 
ing that the interstitial tissue is the true seat of the inflammatory 
process, and that the increased proliferation of cells is but the 
effect of an irritation propagated to the walls of the alveoli. The 
desquamation is therefore a consequence and not the essential 
phenomenon of the disease. The diff*ercnce between this view and 
that which I have adopted is, therefore, rather in regard to the 
origin of the process than as to its results. The supporters of the 
latter view believe that the inflammation is primarily superficial, 
involving later the more deeply-seated structures, which in the 
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end lose their vitality in consequence of the pressure exerted 
upon them by the cells accumulated within the alveoli. The 
upholders of the other view maintain the reverse, teaching that 
the same result is brought about by the effusion in the tissues of 
the lungs themselves. They both hold in common that as an 
effect of the inflammation we may have caseous degeneration, and 
a growth of connective tissues. 

It may occur to some of you that I have misinterpreted the 
patient s sj-mptoms, and that he is now suffering from the effects 
of an ordinary attack of acute pneumonia of the apex, which, in- 
stead of undergoing resolution, has given rise to an abscess. The 
cavity, if this explanation be correct, would then be the result of 
acute suppuration, rather than of the gradual breaking down and 
throwing off of tissue. I have considered, in all its aspects, this 
interpretation of the case, and I cannot find that it rests on an at all 
substantial foundation. In the first place the history of the case 
affords no support for this view ; for it tells us that the patient has 
never, during the whole course of his illness, had a marked chill, 
rust}', viscid sputa, or a sudden expectoration of pus, as he would 
have had from the rapid emptying of an abscess. Moreover, he 
has not been ill enough to have had ai> attack of acute croupous 
pneumonia ; on the contrary, expectoration has been scanty, and 
the symptoms which he has constantly presented could only have 
been due to a slow, insidious disease. The slight extent to which 
he has been annoyed by cough is certainly unusual, but it is not 
so much so as to prove our diagnosis incorrect. It is also not 
inexplicable, for it is well known that the frequency of the cough, 
and the annoyance arising from it, are in no degree proportionate 
to the extent of lung invaded by phthisis, but rather to the severity 
of the bronchitis which accompanies it. I have had other cases 
unHer my care in which, notwithstanding the presence of pneumo- 
nia, cough was of infrequent occurrence. A few weeks ago a 
patient was admitted into the medical wards with consolidation of 
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the apex of the left lung, which was just beginning to brefak down. 
It was impossible to obtain from this man an admission that cough 
had been at all a prominent, or even an annoying symptom. In 
fact so frequently is it absent that I am convinced that pneumonia 
often runs its course unsuspected by the practitioner, whose at- 
tention is directed to the chest only where it is present The 
case I have referred to is by no means an isolated one in my ex- 
perience, and I am therefore convinced that pneumonia of the 
apex is frequently overlooked, because the possibility of its exist- 
ence is not sufficiently often taken into consideration. In a case 
of phthisis which I have had under observation for several years, 
the disease began in pneumonia, which, in consequence of its not 
presenting many of its usual symptoms, very narrowly escaped 
detection. 

An interesting feature in the case before you is the frequency 
with which hemorrhage has occurred. It is probably well known 
to most of you, that Niemeyer holds that a hemorrhage is often 
the starting-point of consumption, the blood retained in the air- 
cells undergoing decomposition, and thus proving a source of irri- 
tation ; this has been denied by other observers, who contend that 
the hemorrhage is an indication of changes in the lung which 
have been overlooked. This is a difficult point tg decide in a way 
that shall be satisfactory to all. To me, there seems to be noth- 
ing unreasonable in the idea that in a debilitated condition, a 
bleeding may occur in consequence simply of a loss of nutrition 
on the part of the vessels of the lungs. In fact, we have abun- 
dant evidence that it takes place frequently in individuals who 
neither are at the time nor subsequently become phthisical, and 
in whom no lesions of the lungs can be discovered after death, 
and it is therefore possible that it may sometimes be the first overt 
act, if I may be allowed the expression, of a phthisical predispcfei- 
tion. 

There seems to me, however, to be abundant evidence, both 
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clinical and experimental, in favor of Niemeyer's view. Dr. 
Julius Sommerbrodt * has shown that the injection of blood into 
the lungs of dogs, gives rise to lesions closely resembling those 
usually ascribed to catarrhal pneumonia, and there is therefore no 
great stretch of the imagination required to believe that the blood 
which is retained in the air-cells after hemorrhage, will give rise 
to precisely similar results in man. Having catarrhal pneumonia, 
and in many cases an hereditary tendency to consumption, the 
further changes will not be slow in appearing. The clinical evi- 
dence in favor of this view also appears to me to be conclusive. 
During the last few years, with the view of reaching a correct con- 
clusion on this point, I have kept careful records of a number of 
cases in which hemorrhage occurred while they were under my 
care. In all of these, a day or two after its occurrence, an 
increase of temperature was observed, and this exacerbation took 
place no matter how frequent the recurrence of the hemorrhage. 
Later, the physical signs indicated an extension of the disease. I 
can well remember the case of a woman about middle age, who 
was under my care three years ago, and who was the subject of 
repeated haemoptysis. During the intervals the temperature 
scarcely rose above the normal point, but two days after a hemor- 
rhage, a rise with evening exacerbations was invariably observed. 
Dr. C. J. B. Williams, who opposes the theory that a hemor- 
rhage may occasionally be the starting-point of phthisis, cites in 
support of his opinion the familiar circumstance of the retention 
of blood in the retro-uterine sac for indefinite periods without its 
giving rise to peritonitis. But he has overlooked this important 
point, that the air does not in that case gain access to the blood, 
and that, hence, decomposition does not take place. 

Inasmuch as there are still many who doubt the inflammatory 
origin of phthisis, I have thought it might be to your advantage to 
collect the notes of the cases of this disease which have been 

* Virchow's Archives j June, 1872. 
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under my care in the wards of this hospital since the beginning of 
my connection with it in 1868. During the seven years that have 
elapsed since then, I have treated seventy-three cases of phthisis, 
of all of which I have preserved notes. These have been taken 
by different gentlemen, and are not always quite so full in 
regard to the manner in which the disease originated as I could 
wish, but they are so, fortunately, in a sufficient number of instan- 
ces for our purpose. In fifty-three cases, the patients were able 
to trace their illness back to a definite commencement, and in 
many of these cases (31) this appears to have followed directly 
upon a thorough wetting or chilling. Allowing for all sources of 
error, and especially for the proneness of patients to deceive them- 
selves in all matters connected with this disease, it does seem to 
me impossible to draw any other conclusion from these figures, 
than that phthisis must at least sometimes be a sequel to inflamma- 
tion of the lungs. In fact, every practitioner of medicine of large 
experience must have met with patients in whom he has been able 
to follow out every step of the disease from its beginning in bron- 
chitis or catarrhal pneumonia to its ending in phthisis. 

Another proof, if any more be needed, that consumption is a 
disease of inflammatory origin, is its occurrence as a frequent 
sequela to many constitutional diseases in which bronchitis is a 
constant complication. I need not recall to your memories how 
frequently phthisis follows measles, whooping-cough, typhoid fever 
— all diseases having a tendency to the production of bronchitis. 
This is a fact known as well to the laity as to the members of our 
profession, although the connection between these diseases and 
consumption has only recently been clearly made out The popu- 
lar saying, therefore, that consumption is the consequence of a 
neglected cold, is more nearly correct than is admitted by Laennec 
and his followers. It is certainly one which we can no longer 
afford to sneer at ; on the contrary, it is, I believe, sound patho- 
logically, and equally so are the indications it affords for treat- 
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ment. It cannot be objected to this, that consumption has no 
further connection with these diseases than as a consequence of 
the debility left by them ; for diseases of equal severity and dura- 
tion, but without tendency to pulmonarv- complications, are cer- 
tainly much more rarely followed by consumption. Among the 
latter may be mentioned scarlet fever, small-pox, and typhus. 

Remember, therefore, that a cold, or to speak more properly, a 
bronchitis, it matters not how slight and unimportant it may 
appear, is never to be lightly thought of in a person predisposed 
to phthisis, and remember, also, that the predisposition may be 
acquired as well as inherited, and that no matter how strong and 
robust the constitution may originally be, if prudence be cast aside 
and all the rules of hygiene be violated, if a course of unrestrained 
debaucher}' be entered upon, and if as soon as one cold is 
cured another be contracted, any one may at length fall a vic- 
tim to consumption, as has the patient now before you. He has 
this advantage, however, over one with hereditar}' tendencies to 
the disease, that in his case the prognosis is more favorable. For, 
while part of the damage done to his lungs is irreparable, there is 
every hope that we shall succeed in preventing the extension of the 
disease. This hope is strengthened by the marked improvement 
which has already taken place. His prospects of recover}^ would 
be very much increased by an abandonment of his previous habits, 
since a return to these would almost inevitably be followed by a 
recrudescence of the morbid process. 

It has been objected, rather foolishly I think, to this theor}' of 
phthisis, that it is calculated to mislead in practice, by causing the 
adoption of a line of treatment difTcrcr^ from that now in vogue, 
and to the consequent employment of antiphlogistic remedies. I 
need scarcely say to you that there is no force in this objection. I 
hold that if the theory be true it should be taught, believing that 
the cause of science is never injured by the promulgation of the 
truth. But I cannot conceive what ground there is for fear that 
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this will lead us into error, for it is no longer the fashion to treat 
even sthenic inflammation by debilitating remedies. On the con- 
trar}', the results of experience show that the best results are 
obtained in croupous pneumonia by the exhibition of tonics and 
nutrients. It is, therefore, extremely improbable that depressants 
would be employed in the management of an inflammation, the 
typhoid tendencies of which must be apparent to the most super- 
ficial observer. In point of fact, depressing remedies are not so 
used, physicians who have become converts to the theory of 
phthisis which I have endeavored in this lecture to explain to 
you being prominent among those who condemn their employ- 
ment. Moreover, a knowledge of the pathology of the disease 
enables us to guard our patients against exposure to causes which 
may either aggravate an existing consumption, or induce it where 
it has not yet appeared. 

I have said little in regard to the relation which phthisis bears 
to tuberculosis, beyond alluding to the fact that the latter is 
regarded by the majority of die pathologists of the present day as 
in some way dependent upon the former. According to the Ger- 
mans, it is an infektion krankhcit^ the infection being brought 
about by the absorption of the caseous masses resulting from 
the products of catarrhal pneumonia. As I have already told you, 
it is diflicult to explain why, in some cases the deposition of 
tubercles takes place so soon after the beginning of a phthisis, 
and why in others it is so long delayed ; but the co-existence of 
these two conditions is so frequent, that it seems unreasonable to 
deny all connection, more especially since this connection appears 
to be proved by the results of inoculating some of the lower 
animals with caseous matter derived from the lungs of consump- 
tives. Rindfleish * has recently modified his views on this point, 
teaching now that the changes in the air-cells in phthisis are essen- 
tially tubercular, but that they are always preceded by bronchitis, 

* Ziemssen's " Ilandbuch FUnster Bandy 
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the products of which in scrofulous subjects arc capable of pro- 
ducing the infection. To go further into this matter would 
require more time than is at present at my disposal, and I must 
therefore pass on to speak of the treatment which has been 
adopted in the case before you, and that which is applicable to the 
disease generally. 

If there is any truth in the theory I have been endeavoring to 
inculcate, that phthisis is usually a disease of inflammator}' origin, 
the chief indication for its treatment will be to attempt to set limits 
to the inflammation, and to undo, so far as possible, its effects. In 
fact, before the actual outbreak of the disease, we should always 
have in mind the great importance of protecting those predisposed 
to it against exposure to the causes of pneumonia. In this way 
we may oflen succeed in averting it entirely. But there is another 
indication which is equally important, and that is, to maintain the 
strength of your patient. We are not, therefore, to keep those with 
a predisposition to phthisis, or even those in the early stages of 
the disease, too closely confined to the house, for by so doing 
their health is undermined, and they are rendered more susceptible 
to the causes of inflammation. On the contrar}', experience has 
shown that the best results are obtained by allowing our patients 
to live in the open air as much as possible, and by recommending 
them to avoid all in-door employments. They should be directed, 
however, to protect themselves, by suitable clothing, against cold 
and wet. In the treatment of catarrhal pneumonia, if it is neces- 
sary to prescribe antiphlogistic remedies, we should use those 
which, while they have the power to reduce the temperature, have 
no tendency to depress the strength. I have, therefore, been in 
the habit of administering in this condition, no matter whether 
it occurs as an original disease, or whether ii is an intercurrent 
attack in the course of phthisis, from six to eight grains of quinine 
daily, either alone or in combination with opium and digitalis, in 
the form of what it is usual to call Niemeyer's pill. If the bron- 
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chitis accompanying the disease be severe, I have found the muri- 
ate and carbonate of ammonia, in doses of from five to ten grains, 
of great service in promoting secretion and expectoration. If the 
cough be dependent simply upon irritation, a teaspoonful of the 
syrup of wild cherry, with a few drops of the deodorized tincture 
of opium and of sulphuric acid is a more useful prescription. 

In the intervals between the attacks of inflammation — and there 
will be many such in the course of chronic phthisis, when the 
patient is entirely free from fever, and may delude himself, and 
perhaps others, into a false feeling of security — our remedies should 
be tonic in their properties. In this class none will be found 
more generally serviceable than cod-liver oil, which should be 
given as long as it is borne by the stomach. Its use should be 
abandoned, however, whenever it provokes vomiting, or even 
when it creates nausea, as it is of the greatest importance that 
^cither the appetite, nor the powers of digestion, should be in^ny 
way impaired. I generally intermit the administration of the oil 
during attacks of fever, as I have found it more likely then than at 
other times to disagree with the patient 

It is impossible within the limits of a single lecture to lay down 
a plan of treatment which shall be applicable to every case. 
Phthisis, in spite of a general impression to the contrary, is a 
disease capable of presenting itself under various forms, and he 
will be most successful in its treatment who is aware of this fact, 
and is prepared to meet each symptom with an appropriate remedy. 
Remember, however, the necessity for maintaining the strength of 
your patient, and of not interfering in any way with his nutrition. 
Remember, also, the importance of watching bronchitis in indi- 
viduals with phthisical tendencies, especially when dullness on 
percu>sion and an alteration in the breathing denote the super\-en- 
tion of catarrhal pneumonia. If the plan of treatment I have indi- 
cated above be faithfully carried out, there is no reason why many 
patients with confirmed consumption should not enjoy a toler- 
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able degree of health and comfort, even in our own climate, 
rigorous and changeable as it is. 

In the management of ihe case before you, the occurrence of 
erj'sipelas, and the frequent repetitions of hemorrhage have, of 
course, necessitated the employment of remedies adapted to these 
conditions, but when they were not present the patient has taken 
chiefly tonics and nutrients. 

There is one other point to which I wish to advert before closing 
this lecture, and that is in regard to the propriety of informing 
patients of their condition. It has been objected to this, that 
it would tend to produce depression, and that thus in many 
cases it might promote the extension of the disease. On the 
other hand, if patients are aware of the existence of the disease, 
or of a tendency to it, and if we take the trouble to explain 
to them its exact nature, they will frequently be able and more 
willing than they otherwise would be to carry out our directions 
intelligently ; we should, at the same time, whenever it can be 
done truthfully, encourage them to look fonvard to a favorable 
result, which will counteract the bad influence of the information 
it has been our duty to give them. 
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Gentlemen : — ^The patient before you was admitted into the 
hospital on the 25th of the present month (two days ago). He 
is eighteen years of age, a cabinet-maker by trade. 

At the time of his admission he stated that he had never been 
sick un:il three years ago last winter ; then he had three successive 
attacks of intense pain in his abdomen, attended by nausea and 
vomiting of a greenish fluid, each attack lasting from two to three 
weeks. He does not remember whether the pain during these 
attacks was localized. 

Each attack confined him to his bed for a week or two, and ^-as 
preceded by obstinate constipation, which was relieved only by the 
free action of cathartics taken in large doses. Patient thinks he 
could always trace an attack to exposure to cold. Since the first 
attack he has suffered m<>re or less with dvspeptic symptoms. 

Last winter he had three similar attacks, and this is the third 
one he has had this winter. This season his first attack occurred 
in the early part of December, his second about Christmas, lasting 
about two weeks, after recovering from which he vr^s in his usual 
health, able to [>crform his daily labor wjthout inconvenience, had 
a good appetite, ani suffered little, if any, pain in his abdomen. 

* DeiiTtred in the amphitheatre of Bellensc Hospital, M17 17th. 1373. 
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About three weeks before his admission to hospital, he worked 
all day in a cold shop with wet clothes, and became thoroughly 
chilled. For two or three days after this exposure he felt unwell, 
lost his appetite, had shooting pains in his abdomen, which were 
most severe about two inches below th^ umbilicus, radiating into 
the right and left iliac and hypochondriac regions. After remain- 
ing at home three days he returned to his work, still suffering 
more or less pain in his abdomen, with occasional nausea and 
vomiting. 

' Ten days before admission the pain in his abdomen became 
so severe, and the vomiting so constant, that he was compelled to 
keep his bed, then he first noticed that his abdomen was somewhat 
distended and exceedingly tender on pressure. The pain, vomit- 
ing, and tympanitis steadily increased up to the date of his ad- 
mission. 

Patient states that during this attack cathartics did not afford 
the relief experienced during previous attacks, in fact they seemed 
to make him worse. The day prior to his admission he had faecal 
vomiting ; previously, the matter vomited had been fluid, of a 
yellowish -green color and bitter taste. 

At the time of his admission, he was in a state of almost com- 
plete collapse ; face pallid, eyes sunken, conjunctiva injected, 
tongue red and dry, and lips parched. He complained constantly 
of thirst, yet rejected fluids as soon as they were taken into the 
stomach. His extremities were cold and moist, pulse thready in 
character and 1 20 per minute. Respiration thoracic, and 40 per 
minute. Temperature loi^ F. Thighs flexed on the abdomen, 
abdomen distended and tympanitic, and, on pressure, exceedingly 
tender over its whole surface. Moderate pressure on abdomen 
very markedly increased the frequency of the respiration. Vomit- 
ing frequent and regurgitant in character. Micturition frequent, 
urine scanty, specific gravity 102 1, alkaline, negative. Mind clear. 
Patient restless, but does not move the abdomen. Four ounces 
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of brandy were immediately administered per rectum, and the 
opium plan of treatment was commenced, — ten minims of Mag. 
sol. morph. were administered hypodermically every hour until 
the patient was fully under the influence of the drug. 

At 9 p. M., seven hours after the opium treatment was com- 
menced, the respiration had fallen to 14 per minute, the pulse to 
102, and the temperature to ioo<> F. The pupils were moderately 
contracted, the vomiting had ceased, the patient was free from pain, 
and although in a state of semi-narcotism he was easily aroused. 

From that hour to the present time (42 hours) 5 J grains of 
morphine have been administered hypodermically. The respira- 
tions have never been above 16, nor below 12 per minute. The 
patient has been free from pain and has vomited but once. The 
pulse has ranged from 106 to 114 per minute. The temperature 
has \'aried from 99J® F. to loi® F. 

In the treatment, our aim has been to keep the patient in a semi- 
narcotized state. Nourishment and stimulants have been adminis- 
tered in small quantities at short intervals. 

As he now lies before you (in the amphitheatre), apparently in 
a deep sleep, from which he is aroused with difficulty, he is com- 
pletely unconscious, for a fuller than usual dose of morphine was 
administered a short time before he was taken from the ward, in 
order that he might not be disturbed by the transfer. You notice 
that his face is flushed (the flushing is probably due to the 
opium), yet his countenance has a sunken, anxious expression, — 
the thighs are not flexed on the abdomen, — the respirations are 
16 per minute, altogether thoracic, — each expiration is somewhat 
prolonged. The temperature is 100^ F., and the pulse 118 per 
minute, small and firm. 

As we examine the abdomen we find it greatly distended and 
tympanitic over its whole extent, except above the line of the 
ascending and transverse colon. The abdominal walls are firm 
and resistant, and as I make firm pressure with the palm of my 
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hand over the central portion of the abdomen, although the 
patient does not open his eyes nor complain of pain, yet the 
respirations become accelerated to 22 ^er minute, and the pulse 
reaches 120. It is now ten days since the patient has had a move- 
ment from his bowels. 

From the history which I have given you of this case, taken in 
connection with his present condition, although his symptoms 
are greatly masked by his condition of semi-narcotism (pre- 
senting, as he does, many of the unmistakable s'gns of opium 
poisoning), we are, I think, justified in making the diagnosis of 
acute peritonitis, * 

The first question that presents itself in the discussion of the 
many interesting points presented by this case, is in regard to its 
etiology. 

In the present attack, the occurrence of faecal vomitihg proves, 
almost to a certainty, intestinal obstruction to have been the ex- 
citing cause of the disease. The cause of the intestinal obstruc- 
tion is not so evident, but, from the history of his preceding 
attacks it would appear that the patient repeatedly had localized 
peritonitis, which must have given rise to more or less extensive 
peritoneal adhesions, and these adhesions are now causing partial 
or complete strangulation at some point along the line of the 
intestine. 

* This case terminated in recovery. Convalescence was fully established 
on the seventh day after his admission to the hospital. Up to that time 
21 grains of morphine were administered hypodermically. The morphine 
was administered at intervals of from two to fdlir hours, and during the 
seven days he was kept in a state of semi-narcotism. During the whole time, 
stimulants, milk, and eggs were administered in small quantities and 
at short intervals. On the sixth day the tympanitis began to subside, yet 
it was two weeks before it had entirely disappeared. He remained m the 
hospital about one month, and at the time of his discharge there was 
tenderness on firm pressure in the umbilical region, and a slight dullness on 
purcussion, which would indicate an abnormal amount of solid in the region 
of the mesentery glands. 
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Some of you may be asking the question, — May not the peri- 
tonitis in this case be due to the exposure to cold to which he was 
subjected at the commencement or just preceding the attack ? In 
reply I would say : I do not believe exposure to wet and cold ever 
directly develops peritonitis. 

Before proceeding farther in our clinical study it will be well 
for me briefly to enumerate the most commonly recognized excit- 
ing causes of Acute Peritonitis. 

F/rs/ to be named are intestinal obstructions and perforations. 
Under this head may be included typhlitis and perityphlitis, 
with ulceration ; rupture of hepatic and other abscesses ; ulcer- 
ation and rupture of the stomach, of the gall or urinary bladder ; 
hydatid cysts and aneurisms. In all these cases the inflammation 
spreads rapidly over the entire peritoneum. 

Second : The extension to the peritoneum of inflammation from 
organs covered by peritoneum ; this we find in those cases of 
general peritonitis, which are the result of the extension of 
inflammation from the uterus and its appendages, the liver, sp'een, 
venous thrombi, typhlitis and perityphlitis, without ulceration. 
In all such cases the peritonitis remains circumscribed for some 
time after the commencement of the attack. When severe contu- 
sions, and penetrating wounds, of the abdomen are causes of 
peritonitis, they must be studied from a surgical standpoint 

Lastly : In very many instances acute general peritonitis is the 
immediate result of an infection. Puerperal peritonitis, the peri- 
tonitis which develops in the course of an infectious disease, as 
pyaemia, septicaemia, etc., may be classed under this head. I 
shall not now enter upon the study of this latter form. It seems 
to me this should be regarded as a distinct type of the disease, 
having an entirely different history and treatment from that which 
is now engaging our attention. 

There are many things of importance in the study of acute 
peritonitis, which this case would enable us to understand, which 
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I must pass over for ihe present. Tliat I may impress j-ou with 
the fact that the exact cause of peritonitis in any given case can 
with difficulty be determined during life, and with the hope that I 
may interest you in those things in the hisloiy and management 
of this disease, which have interested me the past few months, I 
will now relate the histories of several other cases which have 
come under my personal observation. I shall only relate such as 
terminated fatally, where autopsies were made. 

On a certain evening, about ii o'clock, I was called to see 
a well -nourished Scotch gentleman, sixty-one years of age, who 
up to that time had enjoyed such good health as never to have 
needed a physician. He was of very constipated habits, and 
it was his custom once or twice a week to take two or three din- 
ner pills on going to bed. The afternoon of the day I saw him, 
he had taken his nsual dinner down town at five o'clock, and im- 
mediately afterwards had walked from his place of business in 
Vesey Street to his home in Twentj--second Street Just before he 
reached his home he was seized with a severe pain in the lower part 
of his bowels. As he entered the house he vomited, and by the 
time he reached iht second floor he had an evacuation. The 
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pain continued, increasing in severity until 
time he was sitting in a chair, his pulse 
fill! and regular, and there was nothing U 
attention except an expression upon his c 
pain, On examination, I found that fir 
lower part of the abdomen, which was the si 
increase, nor did it relieve, his uneasiness. During the time I 
tt-as making the examination he vomited the food which he had 
just taken. The abdominal muscles were not rigid ; the abdo- 
men was soft over its whole surface. As I examined it carefully 
for peritonitis, I came to the conclusion that no peritonitis ex- 
isted, and ordered the abdomen to be covered with warm fomen- 
tations, and ten drops of Mag. sol, morph. to be administered, t 
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be repeated in two hours should the pain continue. At five 
o'clock in the morning, six hours from the time I first saw him, 
I was called to him again and found him in a state of collapse. 
The extremities were cold, pulse small and thready, and almost 
imperceptible, but ^intellection was perfect and there was no 
vomiting. The respiration was hurried, and, until a short time 
previous, the pain had increased in severity, although 60 minims 
of Mag. sol. morph. had been taken. In about one hour he 
died ; twelve hours from the commencement of the attack. The 
autopsy was made forty-eight hours after death. The body 
having been placed on ice was well preserved. On opening the 
thorax, the heart was found enlarged, its right side contained 
fluid blood. The aortic valves were calcified and slightly insuffi- 
cient The aorta was dilated and in a state of atheromatous 
degeneration. The lungs were normal, with the exception of the 
left apex, which was the seat of an induration. On laying open 
the abdominal cavity, the subperitoneal vessels were all intensely 
injected, and scattered over the surface of the peritoneum were 
flakes of coagulable lymph. The lymphy exudation was most 
abundant near the sigmoid flexure. The small intestines were 
carefully examined and found to be in a normal condition. On 
the sigmoid flexure, and on the descending colon, were diverti- 
cula, averaging three-fourths of an inch in diameter, standing out 
from the peritoneal surface. All of these were carefully examined, 
and were found filled with fiecal matter. 

On dissection these diverticula seemed to be the result of 
hernia of the mucous membrane through the muscular coat of 
the intestine, the sac being formed of peritoneum and mucous 
membrane. The most careful dissection of these sacs failed to 
find any openings in either of them, but their peritoneal surfaces 
were the seat of the most intense inflammation, and from the 
more advanced stage of the inflammatory process at these points, 
they were undoubtedly the foci of the general peritonitis. 
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This case is interesting on account of the obscurity and rarity 
of its causation. I have carefully studied this subject, and find no 
recorded case where the peritonitis resulted from a similar cause. 
In the second place it shows the diflficulty, and often in very 
many instances, the impossibility of determining, during life, the 
local cause of peritonitis, and this is often the case, even after 
death, unless great care is exercised in making the post-mortem 
examination. With a less careful post-mortem examination, this 
case would have passed for one of spontaneous peritonitis. 

Again, the obscurity or the absence of the symptoms of perito- 
nitis is a marked feature. Undoubtedly, p)eritonitis existed when 
this patient's pulse was eighty. When I first saw him, the only 
symptom that would lead to the suspicion of peritoneal inflamma- 
tion was pain in the abdomen, and that was by no means charac- 
teristic ; this fact, and others connected with its clinical history, will 
be more striking when I come to speak in detail of the symptoms 
of this disease. 

A second case, equally obscure in its etiology, and interesting in 
its development, came under my observation in February of the 
present year. 

A young man, 21 years of age (whom I visited in connection 
with Dr. R. O. Mason), was, at the time of the attack, in good 
health, of temperate and regular habits, and engaged in active 
business. He gave no history of severe illness since his infancy, 
yet always had had trouble with his bowels. On ihe 28th day of 
last February he ate a hearty dinner of indigestible food ; among 
the articles taken he mentioned goose and pickles. Immediately 
after dinner he rode up-town (about three miles) on the front 
platform of a street-car. The day was cold and raw ; he became 
somewhat chilled during his ride, and soon after his return to 
his room, about 10 o'clock in the evening, he was seized with 
vomiting, which continued at short intervals all night The mat- 
ter first vomited was undigested food, afterwards a greenish fluid. 
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He stated that his bowels were habitually constipated, and had not 
moved for forty-eight hours, although he had frequent desire to 
stool and had made several attempts since the vomiting com- 
menced. 

The patient lay indifferently upon his back or right side, with 
limbs extended, his face, although pale, was neither anxious nor 
expressive of severe pain. Pulse 98 per minute and full. He 
only occasionally complained of griping or colicky pain. This 
was frequently followed by vomiting, rather violent in character ; 
the matter vomited was simply such as had been taken into the 
stomach. There was no jjoint of tenderness on firm pressure. 
At this time the diagnosis was gastric irritation from indigestible 
food, with constipation possibly from intestinal obstruction. 
Large enemas of water were ordered, and opium in sufficient 
quantity to procure sleep. 

The following day the patient seemed very much better, had slept 
some, vomited at long intervals (four or five hours). Pulse 88 per 
minute. Bowels had not been moved, and large enemas were 
given with no effect, afler which a hypodermic injection of one 
half of a grain of morphine was administered, which kept the 
patient free from pain during the night. 

On the next day patient was not as well ; had a more anxious 
expression of countenance, and complained of a fixed pain in the 
umbilical region, which extended up to the right shoulder. 
There was tenderness and some dullness in the left hypogastric 
region, but the abdomen was not tympanitic. I then saw the case 
for the first time, and diagnosticated local peritonitis with intes- 
tinal obstruction, either at the sigmoid flexure of the colon, or in 
some of the small intestines in that region. The copious injec- 
tions which had been given and retained, rather excluded the 
former supposition, and the latter was therefore accepted as the 
true one. The next day the peritonitis became general over the 
hypogastric region, although the opium plan of treatment had 
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been pushed to semi -narcotism. Vomiting was frequent and 
stercoraceous in character, collapse occurred, and the case termi- 
nated fatally on the sixth day of the disease. 

At the post-mortem examination, on opening the abdominal 
cavity, a considerable quantity of dark-colored serum was found, 
— the upper portion of the intestines was greatly distended, — the 
subperitoneal vessels were intensely injected, and numerous patches 
of fibrous exudation were found on the visceral and parietal sur- 
face of the peritoneum, especially on the left side. The large 
intestines were empty, with the exception of a few small faecal 
masses in the coecum and commencement of the colon. The 
ileum was nearly empty, was very small, and, at first view, pre- 
sented the appearance of an immensely elongated vermiform ap- 
pendix. The jejunum was unusually large, was distended with 
gas, and partly filled with fjecal matter in a fluid state. At its 
lower extremity, near its juncture with the ileum, a portion of the 
intestine, about four feet in length, was gathered into an irregular 
mass, and bound together, chiefly, but not wholly, along the mes- 
enteric border, by firm fibrinous bands which were undoubtedly of 
long standing. The main points of adhesion of these fibrous at- 
tachments were included within a space of about four inches at 
the very extremity of the jejunum, and at the commencement of 
the ileum. The constriction of the intestine was complete, a 
firm fibrinous band girdling it at this point Above this point, 
the jejunum was greatly distended and filled with fluid faecal mat- 
ter ; while below the ileum was very much diminished in size, 
and empty. The mesenteric glands were markedly enlarged, and 
for some distance about the main point of adhesion, both in the 
free mesentery and in that which forms the covering to the in- 
testine were the seat of calcareous degeneration. 

In this case, without the post-mortem history, we should have 
regarded the peritonitis as unquestionably of spontaneous origin. 
A young man, in apparently good health, is exposed for a long 
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time to a current of cold air across his abdomen, becomes chilled, 
and is immediately seized with vomiting and pain in his abdomen, 
follqwed by all the characteristic phenomena of peritonitis, and dies 
on the fifth day from the- commencement of the attack. The cal- 
careous changes in the mesenteric glands go to prove that the very 
extensive peritoneal changes of old date, which were found at the 
autopsy, and which were the cause of intestinal obstruction, must 
have existed from childhood ; and yet, until the commencement 
of the fatal attack, there was no evidence that they had ever given 
him any inconvenience. 

The slow development of the symptoms of general peritonitis is 
rather remarkable when we consider the completeness and extent 
of the intestinal obstruction. That acute local peritonitis, existed at 
the time of the commencement of the attack there can be but little 
doubt, although it did not become general until forty-eight hours 
before death occurred. 

Quite ^recently another case of peritonitis has come uiider my 
observation, which is equally instructive in connection with the 
etiology and symptomatology of this disease. 

On the evening of the 27th of last month, I was requested to 
visit a merchant, 46 years of age, who, for the past eight or nine 
years, had been subject to mild attacks of bronchitis and follicular 
faucitis, and, on that account, had been under my immediate 
observation. 

For the past four or five years he had been the intimate friend 
of a very intelligent physician, who had resided in the house with 
him, but, neither to him nor to myself, had he ever complained 
of any gastric or intestinal disturbance, nor did his family remem- 
ber him to have ever manifested symptoms of such disturbance. 
He could not remember to have ever vomited. 

He was free from any hereditary or acquired predisposition to 
disease, and, although apparently neither strong nor robust, was 
capable of undergoing great physical exertion without fatigue. 
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For five weeks preceding his last illness, he had been exposed, the 
greater part of each day, to the fumes of lead, but, apparently, it 
had had no injurious effect upon him, and at the time of his attack 
he was in his usual good health. 

In the morning of the day on which I was requested to visit 
him he had felt a slight pain in the abdomen, resembling colic, 
not so severe, however, as to detain him at home. 

I saw him about six o'clock in the evening ; he had then a 
severe, lacerating pain, fixed at a point on a line with and about 
two inches to the left of the umbilicus, which, at first, was relieved 
by firm pressure. I found him sitting in a chair, with a counte- 
nance expressive of intense pain, and, on examination, found that 
there was a spot of tenderness over the seat of pain. The abdom- 
inal walls were flaccid. Pulse 70. Temperature normal. A 
slight blue line was noticed along the edge of the gums. I ad- 
ministered 35 minims of Mag. sol. morph. (within two or three 
hours) Before he obtained relief from the pain. During the night 
he slept a disturbed sleep, at times complaining of pain. The 
next morning I again found him with a countenance expressive of 
intense pain, — pulse 80, and soft, — temperature normal, — abdom- 
inal muscles slightly rigid, — area of tenderness not increased. 
During my visit he vomited for the first time, the matter vomited 
was tinged with green. The diagnosis of peritonitis was made. 

I placed him immediately on the opium plan of treatment, 
directing that morphine should be administered e\^ry two hours 
in sufficient quantity to keep the patient in a semi-narcotized 
condition. At seven o'clock in the evening his pulse had reached 
1 20 per minute, and was firm and tense in character. Tempera- 
ture, 100° F. Respiration, 20 per minute and thoracic. Abdo- 
men considerably distended and tympanitic. Patient was easily 
roused and when moved complained of pain ; had taken one 
quarter of a grain of morphine every two hours during the day. 
Ordered one quarter grain of morphine to be administered every 
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hour during the night, unless symptoms of narcotism were de- 
veloped. During the night there was little change in the patient's 
condition. Pulse remained at 120. Respiration never went be- 
low 16 per minute. General capillary circulation good ; no 
vomiting ; nourishment and a moderate amount of stimulants 
were freely taken. About ten o'clock the next morning the pulse 
became more frequent, reaching 140 per minute, and was irregular. 
Axillary temperature, loi/* F. General capillary circulation im- 
perfect. Extremities were becoming cold. Tympanitis increased. 
Vomiting persistent, and matter vomited ' * spinach green '' in color. 
Commenced the administration of morphine hypodermically, 
and of stimulants by the rectum. At six o'clock in the morning 
he passed into a state of collapse, and died at four o'clock the fol- 
lowing morning. Mind clear until a few moments previous to 
his death. Death occurred 56 hours after the commence- 
ment of the peritonitis. Autopsy was made six hours after death. 
On opening the abdominal cavity, the peritoneum lining the 
abdominal walls was found to be greatly thickened and covered 
by a thick exudative membrane. Both layers of the peritoneum 
were intensely congested, roughened, and covered in places with 
recent fibrinous exudation ; the intestines were distended with gas. 
The stomach was found lower down and more to the left than 
usual, being bound in its abnormal position by adhesions, which 
were not readily broken down. 

A perforation of the stomach, about the size of a three-cent 
piece, was found in the lower curvature near the cardiac orifice. 
On opening the stomach the mucous membrane was found to be 
greatly thickened and congested, and q{ a dark color. In the 
lesser curvature near the cardiac orifice was a large ulcer nearly 
the size of .the palm of the hand, with thick inverted edges and 
surrounded by firm, hard nodules, which, under the microscope, 
proved to be round-celled sarcoma. The floor of the ulcer was 
made up of cicatricial tissue, except in the centre, where was the 
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perforation. The pylorus and duodenum were dilated much 
beyond their normal calibre. The veins of the portal circulation 
were distended, other organs were normal. 

In this case you can readily understand the impossibility of 
ascertaining during life the cause of the peritonitis ; in fact, it 
could hardly have been suspected before the autopsy was made. 

The fixed seat of the pain on a line with and two inches to the 
lefl of the umbilicus, would almost exclude p)erforation of the 
stoms^ch, and yet the abnormal position of the stomach placed the 
perforation directly at the point where the patient first felt his pain. 
We are led to conclude that perforation did not occur until some 
time after the commencement of the attack, from the fact that 
the symptoms which marked the occurrence of the general peri- 
tonitis did not manifest themselves until some time after the oc- 
currence of the intense, pain which undoubtedly marked the 
localized peritonitis. On the other hand, the speedy &tal termi- 
nation of the disease after the occurrence of the symptoms of gene- 
ral peritonitis would almost necessarily lead us to the conclusion 
that perforation at some portion of the alimentary track was the 
cause of the general peritonitis, for peritonitis resulting from per- 
foration and the escape of intestinal gases into the peritoneal cavity, 
very markedly differs from general peritonitis resulting from 
the gradual extension of inflammation from an inflamed viscus or 
a local traumatic cause. The disease of the stomach, which led 
to the fatal accident in this case, must have been of long standing. 
We arrive at this conclusion not only from the amount of cica- 
tricial tissue in and around the ulcer, but from the thickened and 
pigmented peritoneum in the region of the stomach, and from 
the firmness of the adhesions which bound the stomach in its ab- 
normal position. These stomach changes may have occurred in 
childhood, and the perforation may have been merely the result 
of degeneration in the new cicatricial tissue from some not readily 
determined interference with its nutrition. 
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I will give you the history of one more case which came under 
my observation a few months ago, in order to show you the diffi- 
culties which sometimes attend the recognition of ulceration and 
perforation of the vermiform appendix as a cause of peritonitis. 
About ten o'clock one morning I was requested to visit a gentle- 
man, thirty-four years of age, who had' been ill during the pre- 
vious night with diarrhoea. I found him seated at the breakfast- 
table, reading the morning paper. He complained of slight pain 
in the abdomen, accompanied by frequent watery discharges from 
the bowels. His pulse and temperature were normal, and as he 
stated to me that the evening previous he had eaten freely of 
" lobster salad," I regarded the case as one of simple diarrhoea, 
and prescribed accordingly. On the evening of the same day I 
livas requested to visit him again. Then I found that his diarrhoeal 
discharges had ceased, but that the pain in his abdomen had in- 
creased in severity, and was paroxysmal in character. On a care- 
ful examination of his abdomen, I found a limited and well- 
defined area of tenderness in the left iliac fossae, and he stated 
that his abdominal pains seemed to radiate from this point. In 
reply to close questioning, he informed me that the only severe 
illness which he remembered occurred about ten years previous 
to this attack, while he was residing temporarily in Naples ; then 
he was dangerously ill, and was confined to his bed six weeks ; his 
physician called his disease '* Roman fever." Since his recovery 
from that illness he had been perfectly well, and had prided him- 
self on his ability to undergo prolonged and severe physical exercise 
without fatigue. Two evenings previous to his present attack, he 
had performed the most severe form of military drill for five con- 
secutive hours without inconvenience or fatigue. 

At my second visit his pulse was 76 per minute, and his tem- 
perature was normal. There was no tympanitis. He was cheer- 
ful ; his countenance not anxious, and although I could not 
satisfactorily determine the cause of his abdominal pain, I excluded 
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peritonitis for reasons already named. I ordered a full dose of 
opium and left him for the night, with little or no anxiety about 
his case. He slept quietly during the night, but on attempting 
to rise in the morning was again seized with pain in his left iliac 
region ; vomiting followed, and when I saw him about ten o'clock 
in the morning all the symptoms of acute general peritonitis were 
present. Although I brought him as speedily as possible fully 
under the influence of opium and kept him in a semi-narcotized 
state, in forty-eight hours he passed into a state of collapse, and 
died on the fourth day from the commencement of the illness. 

At the post-mortem examination, made eight hours after death, 
the entire peritoneum, both visceral and parietal, was found in- 
tensely congested, and covered more or less abundantly with 
recent plastic material. 

The inflammatory changes were most abundant, and in a more 
advanced stage, at the lower portion of the abdominal cavity. The 
intestines and pelvic viscera were firmly bound together by old 
adhesions. On attempting to remove them, an abscess was dis- 
closed, which contained about a pint of thick pus. This abscess 
occupied the left side of the pelvic cavity, extending up into the 
left iliac fossae. Evidences of recent peritonitis were most abun- 
dant over the iliac portion of this abscess. Anteriorly, the abscess 
was bounded by the bladder and a coil of small intestines ; pos- 
teriorly, by the rectum ; laterally, on the left side by the sigmoid 
flexure (which was displaced downwards), and by the wall of the 
pelvis, on the right, by the coecum (which was displaced to the left 
of the median line and adherent to the left inguinal region). The 
walls of the abscess were thick and pigmented. The vermiform 
appendix was found elongated, and floating in the abscess, with its 
calibre enlarged, and a perforation near its ccecal extremity about 
the size of a five-cent piece, which was evidently the result of 
ulceration. Peyer's patches were elevated and pigmented. It is 
hardly necessary for me to state that in this case, I did not even 
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suspect ulceration or perforation of the vermiform appendix to be the 
remote or immediate cause of the peritonitis ; for the primary seat 
of pain and tenderness was in the left instead of the right iliac re- 
gion, and there was no previous history of any trouble in the region 
of the vermiform appendix. 

The suddenness of its development, its great extent, and its 
speedy, fatal termination, all indicated the occurrence of intes- 
tinal perforation and the escape of intestinal gases into the perito- 
neal cavity, but that the vermiform appendix occupied the left 
pelvic cavity, seemed almost improbable. 

It is also somewhat remarkable that so extensive an abscess, 
evidently of long standing (as shown by its pigmented walls), could 
have existed in the abdominal cavity without giving some signs of 
its existence. The patient appeared to be in perfect health up to 
the time of the occurrence of the peritonitis. 

It would be interesting to consider in detail the process by which 
the abnormal position of the intestines was brought about, but 
such a discussion does not come within the scope of our present 
studies. 

You will have noticed that three of the four cases (the histories 
of which I have just given you) terminated fatally. It was on 
account of the post-mortem revelations, taken in connection 
with their clinical history, that I have detained you with their 
recital. 

The statements and facts in regard to its etiology, which I 
have brought before you, must, I think, convince you of two 
things : First, that acute peritonitis is rarely, if ever, of spontane- 
ous origin. Second, that frequently it is with the greatest diffi- 
culty we can determine its cause, although it is of the greatest 
importance, as on it depends our prognosis, and to some extent, 
the treatment of the case. 

The morbid appearances presented at the autopsies of the three 
fetal cases already mentioned, give a very complete history of the 
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pathological lesions of this disease. I will briefly review these in 
the order in which they appeared. 

More or less redness of the peritoneum was present in all the 
cases mentioned, this was most marked in the first case. In each 
the redness was most intense at the point where the inflammation 
had its origin, and for the most part was due to hyperaemia of the 
capillaries of the serous and subserous tissue, somewhat to punctate 
spots of jecchymosis. In those parts where the inflammatory pro- 
cess was more advanced, the redness was least, and the peritoneum 
had lost its natural lustre, owing to the detachment of its epithelial 
covering, the peritoneal tissue was infiltrated, and presented a 
somewhat swollen appearance, and its free surface assumed a rough, 
shaggy appearance, which was due to an exudation upon its sur- 
face of a soft, red, elastic material ; this, in some instances, was 
spread over both the visceral and parietal surfaces of the mem- 
brane, and in others, it occurred in small patches. 

In each case, as the abdomen was opened, a layer of yellow 
material was found covering and agglutinating the intestines more 
or less extensively. This material was coagulable lymph, which 
had been poured out from the serous and subserous vessels, and had 
collected upon the free surface of the peritoneum. It enclosed in its 
meshes an innumerable number of young cells, which were either 
leucocytes or changed epithelial cells. 

In the two last cases, serous effusion was found in the most 
depending portion of the abdominal cavity. It was not clear, but 
contained flocculi of lymph cells and free nuclei. 

In the second case, the cell formations were abundant, giving ihe 
effusion all the characteristics of pus. 

In very recent peritoneal inflammation (as was very plainly 
shown in the fourth case), when you remove the plastic exudation 
from the free surface of the peritoneum, you find immediately 
underneath ii a layer of embr)'onic cells in a condition to develop 
into new connective tissue. It would appear that as soon as the 
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peritoneum is denuded of its epithelium, a layer of new cells are 
developed, which may enter into new connective tissue formation. 
The nature of the subsequent changes will depend upon the in- 
tensity and duration of the inflammatory process. If adhesions 
take place between contiguous layers of the peritoneum they are 
effected in the following manner : the new cells imbedded in the 
fibrinous exudation become elongated and spindle-shaped, and 
form connective tissue cells, the fibrine fibrillates, and a net-work 
of capillaries permeates the young false membrane. In some 
instances the adhesions take place by the formation and growing 
together of papillary outgrowths from the sub-epithelial tissue. 

The serous, fibrinous, and cellular exudations may all undergo 
absorption, or the serous exudation may be absorbed and the 
plastic exudation may agglutinate the two peritoneal surfaces. 
Usually, if recovery takes place, all the exudation upon the peri- 
toneal surfaces, and that exudation which gravitates to the most 
depending portion of the peritoneal cavity undergo absorption. 

Whenever two surfaces of the peritoneum become bound 
together by firm adhesions — the adhesions take place either be- 
tween the abdominal walls and the intestines, qr between folds of 
the in estines — yon may have the bands of adhesion forming 
bridles, which may constrict a loop of intestine, and thus giye 
rise to the intestinal obstruction which may be the exciting cause 
of a fresh peritonitis. This is probably the condition in the patient 
before you. The second case which I related was a marked ex- 
ample of this, as shown by the autopsy. 

In the patient before you, and in all the cases I have related to 
you, the disease commenced with a most intense pain, which, for 
a short time was fixed at one point in the abdomen ; fur a time the 
seat of pain could be covered by the ends of the fingers. In each 
case it spread more or less rapidly, so that in from six 10 twenty- 
four hours it occupied the whole region of the abdomen. 

In most of the cases to which I have called your attention, the 
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constitutional symptoms were developed slowly, and the pulse was 
not increased in frequency until some time after the commence- 
ment of the attack. The tenderness on pressure was first local and 
then general ; throughout the disease the tongue was covered with 
a white coating, and the countenance early assumed an expression 
of anxiety. 

In the first and third cases, where the peritonitis resulted from 
perforation and the escape of intestinal gases into the peritoneal 
cavity, the first symptom was excessive pain over the whole abdo- 
men, attended by great general prostration. 

When peritonitis results from infection it is always ushered in by 
a severe chill, followed immediately by intense fever; but, in the 
form of peritonitis which we have been studying a chill is rarely 
present. 

In whatever manner peritonitis may be ushered in, it is evident 
that pain is one of the earliest and most constant symptoms. Or- 
dinarily, by the time you^reach a patient with acute peritonitis you 
will find him suffering severe cutting pain in the abdomen, some- 
what paroxysmal in character, and the pain will be greatly increased 
by firm pressure. In a few rare instances, acute peritonitis is unat- 
tended by pain. A patient with peritonitis does not toss about in 
bed, but lies on his back with his knees drawn up so as lo relax the 
abdominal muscles. His abdominal respiration is arrested and his 
breathing is altogether thoracic. Whenever it is necessary for you 
to explore the abdomen by pressure, take care not to make your ex- 
amination unnecessarily painful ; press gently with the open fiat 
hand, watching closely the countenance of your patient, and if you 
are causing pain, either the expression of the countenance, or, as in 
the case before you, the increase in the frequency of the respiration 
will indicate it, even though the patient may not have complained. 

As you notice, the abdomen of this patient is distended, tense 
rnd, on percussion, we find it tympanitic. This tympanitis is 
caused by the filling of the intestines with gas ; the gas is never in 
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the cavity of the peritoneum. As the disease advances the tympa- 
nitis increases, the abdomen often becoming greatly distended. 
Whenever a peritonitis has extended over the whole peritoneal sur- 
fece, excessive tympanitis is developed ; so long as the peritonitis is 
localized the tympanitis is usually slight As the disease advances 
the tympanitis increases until, in some cases, the intestines become 
greatly distended and interfere with respiration, increasing the 
cyanotic condition, and, by the tension of the peritoneum which 
they cause, increase the peritonitis. Excessive tympanitis must 
always be regarded as an element of danger. 

Vomiting is another prominent symptom of peritonitis. It was 
present to a greater or less degree in all of our cases. Usually, it 
does not come on until the second day of the disease, but in the 
first and second cases mentioned it was present at the very outset of 
the disease, preceding the pain. At first, the matter vomited is 
merely the contents of the stomach, but at some time in the course 
of the peritonitis it will assume a green color, like ** boiled 
spinach," this is characteris ic of the disease, at least if I should 
notice this peculiar looking matter vomited by one who was not 
even suspected of having peritonitis I should be almost certain of 
the existence of the disease. 

Whenever stercoraceous vomiting occurs in the course of a peri- 
tonitis, either as an early or late symptom, you must recognize the 
existence of intestinal obstruction ; such obstruction as is shown in 
the second case brought to your notice, is usually the cause of the 
peritonitis. In a few cases of intestinal obstruction, the vomiting of 
feecal matter will precede the development of the peritonitis. 

As patients with peritonitis reach the advanced stages of the 
disease, and the serous covering of the stomach is involved, the 
stomach will immediately reject everything that is swallowed. The 
boy before you, when he was admitted into the hospital, was vom- 
iting constantly, so much so that it was necessary to administer 
morphine hypodermically, and brandy per rectum. As these 
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patients approach their end, the serous covering of the diaphragm 
sometimes becomes involved, hiccough is then apt to accompany 
the vomiting, which becomes regurgitant in character, and the 
matter vomited has the appearance of coffee-grounds, showing that 
there is capillary hemorrhage from the mucous membrane of the 
stpmach. 

In all our cases constipation was present throughout the whole 
course of the disease. This is the result of complete arrest of the 
peristaltic action of the intestines caused by the extension of the 
inflammatory process from the peritoneum to the muscular coat of 
the intestines. So long as inflammation of the intestinal peritoneum 
continues there can be no movement of the bowels, notwithstand- 
ing you administer irritating cathartics. 

As I have already stated, if the peritoneum covering the diaphragm 
becomes inflamed, hiccough is present, and sometimes becomes very 
distressing ; it was present in the case before you, before the patient 
was fully brought under the influence of opium. Vomiting, although 
always present, does not become a distressing symptom unless the 
serous coat of the stomach is involved. If the peritoneum over the 
bladder becomes either primarily or secondarily involved, there will 
be more or less strangury. 

I stated that as the disease advances, and the intestines became dis- 
tended with gas, percussion elicits a tympanitic note over the whole 
of the abdominal cavity. In some cases, however, there will be a rapid 
eff*usion of serum, which will gravitate to the most depending por- 
tion of the peritoneal cavity, and then there will be a line of dull- 
ness corresponding to the position of the fluid, which will change 
with a change in the position of the patient. If a large amount of 
coagulated lymph has been poured over that portion of the perito- 
neum which covers the liver or spleen, a distinct fremitus will some- 
times be communicated to the hand as it passes over that portion of 
the abdomen, and auscultation may discover a creaking, friction- 
sound with each respirator}- movement, which resembles the fric- 
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tion-sound of pleurisy. This friction-sound for a time was present 
in the third case mentioned. In each of the fatal cases, as the 
peritonitis advanced to its termination, the pulse became quick and 
thready, the countenance pitched and ghastly, the surface cold and 
clammy, and was covered by a more or less profuse perspiration, the 
breathing was accelerated and labored, the capillary circulation 
of the surface was interfered with, and the lips and fingers became 
blue (in the fourth case, the hands and feet were cold and blue 
twelve hours before death occurred) ; finally the patient passed into 
a state of complete collapse, the mind remaining clear and col- 
lected until death occurred. After peritonitis becomes general, its 
progress is uniform, and unless arrested by treatment, it marches 
steadily on to a fatal termination. Its duration is from three to 
eight days. In all cases, to a great degree, the prognosis is deter- 
mined by its causation. When the peritonitis is excited by the 
escape of intestinal gases into the peritoneal cavity, the prognosis 
is uniformly bad. This class of cases usually very rapidly termi- 
nates fatally. When the peritoneal inflammation results from the 
extension of inflammation from some abdominal viscus, if the case 
is seen early, before the peritonitis becomes general, the prognosis 
is good. In the majority of cases, even general peritonitis, occur- 
ring under such circumstances, can be controlled. 

As regards its differential diagnosis, in an advanced stage this 
disease will rarely be mistaken for any other affection ; but at its 
commencement, while it is limited to a circumscribed space, its 
symptoms may be so masked and confounded with the symptoms 
of other morbid conditions as to render the diagnosis vcrj- difficult, 
and even a careful diagnostician will often make serious mistakes. 

The diseases which it most resembles, and which are most * 
likely to be confounded with it are : First, inflammation of the 
mucous membrane of the small intestine, or enteritis ; second, 
colic ; third, the passjige of a biliary or renal calculus ; fourth, 
rheumatism, neuralgia, and hysteria ; fifth, lead poisoning. 
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I will briefly consider the points of distinction between these 
affections and peritonitis. 

The following are the principal points of difference between in- 
flammation of the mucous membrane of the small intestines and 
peritonitis. Enteritis always commences with diarrhoea ; while in 
peritonitis, as a rule, the bowels are constipated. (In the fpurth 
case mentioned, there was diarrhoea present for a few hours after 
the commencement of the attack. ) Again, vomiting, although it 
may be present in simple intestinal inflammation, is not so severe 
as in peritonitis, and the matters vomited have not the character- 
istic spinach-green appearance of peritonitis. There is little or no 
tympanitis in enteritis, while increasing tympanitis is a prominent 
symptom of peritonitis. Pain is not so intense in enteritis as in 
peritonitis, and is temporarily relieved by firm pressure, while firm 
pressure increases the pain in peritonitis. The pulse is not so 
firm, hard, nor tense in enteritis as in peritonitis. 

Peritonitis and colic have the following points of distinction; 
In colic, the pulse is not altered, the pain is relieved by firm press- 
ure, the abdomen is seldom much swollen, there is little or no 
constitutional disturbance. Sometimes colic comes on as the 
herald of a more grave disease, and ends in the development of 
peritoneal inflammation. In colica pictonum^ the ordinary symptoms 
of colic are present ; there is constipation and abdominal pain, 
which is frequently very violent in character. But with these there 
are other symptoms, such as pain in the head and limbs, a blue 
line along the edge of the gums, and loss of power in the hands and 
forearms. These symptoms, and the fact that there has been exposure 
to the poisonous influences of lead, will lead one to a correct diagnosis. 
Rheumatic affections of the abdominal muscles sometimes render 
the abdominal muscles excessively painful, so that moderate press- 
ure causes great suffering, and, notwithstanding cases of acute 
peritonitis occasionally occur which have a rheumatic origin, yet 
they arc so rare, that ordinary care will prevent any mistake in 
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diagnosis. Under such circumstances, negative facts will be our 
chief guide. In such cases the pulse is little affected, nausea and 
vomiting are not present The countenance has not the anxious, 
pinched expression of peritonitis, and if the abdomen is carefully 
examined the pain will be found most marked at the origin and 
insertion of the muscles. Besides, on careful questioning, it will 
be found that other parts of the body are subject to rheumatic de- 
velopments. 

The pain of abdominal neuralgia is described as a tight girdle 
passing around the body, — it traverses the course of the genito- 
crural nerve. There is tenderness along the spinal processes, and 
the legs and genito-urinary organs are more or less affected. Again, 
there is no tympanitis nor pain on pressure, the pulse is not accel- 
erated, there are no evidences of collapse, and there is absence of 
the other phenomena so expressive of peritonitis. 

In hysteria, the patient is ready to complain of increased pain 
almost before the hand has touched the abdomen, and when press- 
ure is really made, it does not increase the pain, as it does in per- 
itonitis. The pulse is natural, the tongue clean, the countenance 
is not expressive of acute disease, the breathing is not thoracic, 
and on inquiry, you will find that large quantities of colorless 
urine have been voided. 

In the majority of cases the passage of calculi can be recognized 
without difTiculty. The passage of biliary calculi is always attended 
by pain in the epigastrium which shoots directly back to the spinal 
column. Pressure is not painful unless it is continued for a long 
time. There is little change in the pulse. For a time the patient's 
agony is intense, then he is suddenly relfeved of all pain. If vom- 
iting occurs, he vomits only the contents of the stomach. Usually, 
within twenty-four hours from the commencement of the attack, a 
yellow tinge of the surface may be observed. 

In the passage of a urinary calculus, the pain passes from the 
back round to the abdomen, and along the course of the ureter 
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on the affected side, producing (in the male) retraction of the tes- 
ticle on that side. The pulse is not accelerated unless the attack 
is prolonged. Bloody urine is a common accompaniment 

Acute peritonitis is a severe, rapidly progressing, and dangerous 
inflammation, and, on this account, it has always been treated 
heroically by the profession. Until quite recently, all patients with 
peritonitis were subjected to excessive and repeated bleedings. Tart 
emetic was administered in nauseating doses to prolong the effects 
of the bleedings, and as an adjunct to these, calomel was admin- 
istered for its specific constitutional effect. At the same time many 
physicians of recognized authority were very urgent to obtain the 
purgative effect of cathartics, and for this purpose recommended 
and administered large doses of powerful drastic purgatives. They 
maintained that if you could only move the bowels of a patient 
suffering with peritonitis, he would certainly recover. In a certain 
sense this statement is true, for so long as peritonitis exists to any 
extent, it is impossible to move the bowels even by the administra- 
tion of the most powerful purgatives. The peritoneum and the 
muscular coat of the intestines are nourished by the same capillar}' 
vessels, therefore, if the peritoneum be inflamed, the muscular 
coat of the intestines will also be inflamed, and, as a result of the 
inflammation, the muscular fibres of the intestine will become 
paralyzed, and their peristaltic movement arrested ; and this ar- 
rested peristaltic movement cannot be excited by any amount of 
irritation applied to the mucous surface of the intestines. Do 
not, therefore, under any circumstances administer purgatives to 
patients with acute peritonitis. 

The plan of treatment which I have adopted in the management 
of the case before you is \Qry unlike any of those plans to which I 
have referred ; a plan which gains in favor with me with every 
years experience, and which, if commenced early, in the majority 
of cases, is successful, unless the peritonitis is due to perforation and 
the escape of gases into the peritoneal cavity, or to complete and 



27] ACUTE PERITONITIS. 24 1 

permanent intestinal obstruction. At least, I have found it rarely 
to foil in accomplishing desired results when commenced within 
twenty- four hours after the advent of the disease, and pursued 
without interruption. This plan has been termed the ** opium 
plan of treatment" We are indebted to Prof. Alonzo Clark, of 

■ 

\ this city, for developing it and bringing it prominently before the 
profession ; although, strictly speaking, the use of opium in the 
treatment of peritonitis cannot be said to have originated with 
Prof Clark. The details of this plan are as follows : 

As soon as you have decided that your patient has acute peri- 
tonitis, administer at once from two to five grains of solid opium, 
or from one-half to a grain of morphine. The exact quantity in 
each case is to be determined by the condition of your patient. 
As a rule, to a strong, vigorous male, you may give four grains for 
the first dose ; to a feeble female it is not well to commence with 
more than two grains. 

In the treatment of this disease, you will observe how greatly 
pain and inflammation modify the effects of this powerful drug. I 
have administered to patients with peritonitis four grains of opium 
every two hours for twenty-four hours, and then have obtained 
only a moderate effect of the drug. The point which you wish to 
reach in the administration of opium in this disease is moderate 
narcotism, in which state you must strive to keep your p)atient, not 
only until all pain and tenderness has subsided, but until the pulse 
has reached a normal standard and the tympanitis has entirely sub- 
sided. 

This brings us to the question, — What are the indications which 
are to govern you in the administration of each dose of opium ? 
You must be prepared, at the commencement of your treatment of 
a case of peritonitis according to this plan, to be present and de- 
cide upon the quantity of opium to be given at each dose, until 
your patient has fully convalesced. You cannot trust attendants, 
however intelligent they may be. 
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As you bring your patient fully under the influence of the opiate, 
you will notice that the entire surface of the body becomes bathed 
in a profuse perspiration ; in twenty-four hours a rash, due to the 
opium, will make its appearance on the face and neck ; this is ac- 
companied by an itching of the surface and a constant disposition 
to rub the nose. The pupils become contracted, the eyes suffused, ' 
the countenance assumes a dull expression, and there is a constant 
irresistible disposition to sleep. The pulse becomes lessened in 
frequency and force, and the respirations, which before the adminis- 
tration of the opium may have ranged from 40 to 60 in a minute, 
as the patient comes fully under the influence of the opium, be- 
come less and less frequent, until they are only 12 in a minute. 
Now, exercise great care in the administration of your opium, — 
you have your patient in the condition in which you wish to keep 
him. By holding him in this state of semi-narcotism, you will ac- 
complish all that can be accomplished by the opium plan of treat- 
ment, and with the respiration at twelve in a minute, you are per- 
fectly safe. The amount of sleep is not to be taken into account, 
but the profoundness of the slumber is of great imp>ortance. If 
you find it difficult to arouse your patient, you must stop the ad- 
ministration of the opium. If by mistake or negligence your 
patient becomes fully narcotized, the respirations w^ijl sometimes 
diminish in frequency to seven or even five in a minute. In this 
extremity, if the administration of the opium be stopped, usually 
after a few hours your patient will rally from its effects, but avoid 
extremes, endeavor to keep your patient in a quiet sleep, not pro- 
found, but one from which he may be easily aroused. When the 
pulse begins to diminish in frequency, and becomes fuller, you 
may be certain that you are controlling the peritonitis, and as it is 
controlled your patient will become more and more susceptible to 
the influence of the opium. Slowness of respiration and absence 
of pain cannot be relied on as sure indications that the opium is 
controlling the inflammatory action, but a diminution in the fre- 
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quency of the jjUlse and a subsidence of the tympanitis are sure 
indications that the peritonitis is arrested, and that ultimate re- 
covery is probable. 

In most cases, if an acute peritonitis does not depend for its ex- 
citing cause upon the escape of intestinal gases into the peritoneal 
* cavity, or upon complete intestinal obstruction, you can control 
the inflammatory action within forty-eight hours from the com- 
mencement of the attack, by adopting within twelve hours this plan 
of treatment You must, however, continue the treatment four 
or five days longer, for there is still danger from a renewal of the 
inflammation. As the condition of your patient demands less 
opium, you may diminish the dose, or increase the inter\'al be- 
tween the doses. A safe rule by which to be guided, is that so 
long as any tympanitis exists the opium plan of treatment should 
be continued. When convalescence is fully established, be not 
too anxious to overcome the constipation which usually exists, for 
a free spontaneous movement of the bowels generally follows a 
complete subsidence of the peritonitis. Wait at least a week for 
this result before you administer a cathartic, and then, if necessary, 
employ one mild in its action, such as castor oil. 

In the case before you, warm poultices over the abdomen are 
the only local applications which have been employed. It is 
claimed by some that cold compresses have a much more benefi- 
cial effect than warm applications when applied over the abdomen. 
My experience leads me to doubt the utility of the former, while 
the latter are far safer, and, I believe, equally efficacious. 

I have stated to you that when» the peritonitis becomes general, 
excessive gaseous distention of the intestines occurs, and this dis- 
tention greatly increases the danger to the patient ; under such 
circumstances, I have recently resorted to minute puncturing of 
the distended intestine with a hypodermic or a very small aspi- 
rating needle, and thus relieved the intestinal distention by 
allowing the gas to escape. By so doing not only is the tension 
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of the peritoneum (which becomes an exciting cjuse of the peri- 
tonitis) relieved, but the principal obstruction to the respiration is 
removed, and thus the cyanosis becomes less marked. 

Immediate and marked relief is afforded by such a procedure, 
and as, thus far, I have seen no bad results follow, I am disposed 
to resort to it in all cases where the abdomen becomes excessively 
distended and tympanitic. 

I remember one case in which the gaseous distention was exces- 
sive, and the .peritonitis was supposed to be due to strangulation 
of a portion of intestine from old peritoneal adhesions, and the 
relief of the distended intestine by puncture was soon followed by 
a removal of the intestinal obstruction, and the rapid recovery of 
the patient From this circumstance I can readily understand 
how a portion of intestine that was partially constricted by a band 
of adhesion might become completely obstructed at the point of 
stricture by a rapid gaseous distention of the intestine above the 
point of constriction, and the relief of the intestinal distention by 
puncture would very likely liberate the constricted portion, and 
thus overcome the strangulation, and so, perhaps, save the life of 
your patient. 

The necessity of absolute quiet, and the frequent administration 
of nourishment and sometimes of stimulants, in small quantities, to 
this class of patients, is apparent It is unnecessary longer to 
detain you with details in regard to treatment 
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The secretion of the urethral mucous membrane serves as a pro- 
tector, and lubricant, for the preservation of this membrane from 
contact with the irritating urinary fluid. It is made up of germinal 
granules — particles of bioplasm (Beale), which rise up through 
the interstices of the sub-mucous cellular tissue,* are transuded 
through the basement mucous membrane, and become organized 
as the protective and lubricative epethelial cells of the urethral 
mucous membrane ; and, where the conditions of its evolution are 
in every respect perfect, in quantity just sufficient for the lubri- 
cation and protection of this structure. This is never suflicient 
to be perceptible to the naked eye, except as a moist glazing of the 
surface. Any excess is always the result of an abnormal stimu- 
lation of the natural processes, except in a single instance, purely 
physiological, when it proceeds from an erotic excitement, and 
appears at the urethral orifice as a transparent mucous exudation, 
which passes off with a cessation of the nervous impression which 
provoked it The causes which unduly increase the secrcti(m of 
this membrane (and in speaking of the urethral mucous membrane 

♦ Rindficisch, Pathological Histology, Am. Ed., pp. 43, 99, et scq. 
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I include the glands, crj-pts, and follicles, made up of its local redu- 
plications), are to be divided into two classes, viz.: — first, active 
inflammation set up by contagion, or clap ; and second, mechan- 
ical^ injury or obstruction, such as urethritis, from lodgment of 
calculus, or injuries caused by irritant injections, or instrumental 
violence, or from urethral stricture. 

The first effect of an approaching inflammation of mucous 
membrane is an increase in the natural secretion. The mucous 
cells are hurried along, through their different stages of development, 
and, as the amount of secretion increases, it is less and less per- 
fectly elaborated ; the germinal material is drawn to the surface 
with increasing rapidity, until cells, which, in health, pass through 
a gradual development, from the germinal granule to the fully- 
formed epithelial scale, now appear as a mass of emasculated 
corpuscles ; pus cells, which constitute what we are accustomed to 
designate as a purulent discharge. 

The inflammation is thus characterized, during its continuance, 
whether arising from contagion or from mechanical or traumatic 
causes. The character of inflammation in the urethral mucous 
membrane varies in degree, rather than in kind. Its products are, 
to all appearance, similar, whether the result of gonorrhoeal conta- 
gion, or from injury caused through instrumental or mechanical 
interference alone. The duration of the inflammation varies, as 
the cause is more or less vicious in its onset, more or less persist- 
ent in its influence. An inflammation set up by a gonorrliocal 
contact will continue, in spite of the most cflTicient and judicious 
treatment, for several weeks, while the inflammation caused by 
the forcible introduction of a sound, through a narrow meatus 
urinarius, may subside in a few days, and yet circumstances, 
wholly unconnected with contagion^ may elevate this latter discharge, 
from a purely traumatic inflammatory product, so that it may 
communicate a disease to a perfectly healthy individual, in no 
way distinguishable from a gonorrhoeal inflammation. 
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An inflammation, set up by contact with pus, from an acknowl- 
edged gonorrhoea, at once partakes of the vicious, contagious char- 
acter of ihe inflammatory products from which it was derived. A 
simple urethritis may continue simple, and recovery take place 
within a short period, or it may be aggravated by various influ- 
ences, such as vinous or sexual excess, contact with uterine or vagi- 
nal secretions, prolonged physical exercise, or from simple mechani- 
cal irritation, in a strumous or gouty diathesis, until it shall have 
acquired the property of contagiousness. Arrived at that point, 
urethritis of non-venereal origin, does not difl*er in any way from 
that which has been originally acquired by contagion. The conta- 
giumy or contagious element present in gonorrhoeal inflammation, 
would seem to be due to an acquired viciousness, from the fact, 
that this contagium may be developed, or induced, in simple 
urethritis, by the various causes above enumerated, independently 

• 

of contact with the gonorrhoeal secretion. This position, most im- 
portant in practice, as well as in a medico-legal point of view, is capable 
of substantiation by eminent authority, and besides, I have per- 
sonal knowledge of its truth, from a number of carefully observed 
and recorded cases. The active stage of an inflammation of the 
urethral mucous membrane is called an urethritis, when resulting 
from causes independent of venereal contact, and when acknowl- 
edging a contagious origin, it is termed a gonorrhcea. Its duration 
in the great majority of cases, may be set down as four or five 
weeks. In the cases where complete recovery does not take place 
wnthin this time, there is usually a subsidence of the more acute 
symptoms, and the case is then characterized by a painless or 
nearly painless discharge, more or less profuse, more or less 
purulent, which persists, in spite of the most earnest and judicious 
treatment by internal and local remedies, for weeks, perhaps 
months — often years ; at times reduced to a mere secretion, which 
sticks the lips of the meatus together, when, upon a slight indis- 
cretion in diet, a little sexual or vinous indulgence, and within 
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a few hours it may return as a free, and possibly painful purulent 
discharge. This chronic form of urethritis, which has from lime 
immemorial afflicted humanity, and wliich has probably been the 
source of more trouble, to patients and surgeons, than any other 
known difficulty, is familiarly known as gleet. 

It is usually either considered as a sort of chronic gonorrhoea, and 
treated on the same general principles, by internal remedies, and 
local injections, or is looked upon as the result of a debilitation 
of the urethral mucous membrane, which has no specific or con- 
tagious property associated with it, and is treated by specific and 
local means, with the addition of some constitutional remedies, ad- 
dressed to the condition or diathesis, upon which the continuance 
of the difficulty is supposed to depend. Now, if it can be estab- 
lished that gleet is the result of a mechanical condition — that it 
may be produced, without the previous occurrence of a gon- 
orrhoea, by a simple obstruction to the free discharge of urine 
through the urethra, and that this obstruction may occur as a re- 
sult of any inflammation or injur}', which shall implicate the sub- 
mucous urethral tissues, it will then be clear that no treatment, 
which is not based upon the detection and removal of the mechan- 
ical difficulty, can be more than palliative. And if it can be 
shown that the detection of contraction is possible in all cases of 
gleet, and that its removal is certain to result in the cure of the 
gleet, the proof of the non-specific character of gleet may be con- 
sidered established. 

Mr. Henry Dick of London (whose brochure on the ** Pathology 
and Treatment of Gleet,"* is in my opinion the most valuable 
contribution to the literature of this subject in any language), 
says *' Gleet is always the consequence of a clap. I have never 
seen it idiopathically appear without clap, except in cases of disease 
of the prostate gland or the bladder. I would not say that idiopathic 
gleet never exists, but I have never seen it." This statement con- 

* Published by Bailli6re Bros., in 1858. 
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veys the impression which is generally accepted by the profession 
in regard to the cause of gleet 

Acute urethritis, from whatever cause, may be stated as a self-lim- 
ited disease ;---a disease which, under various methods of treatment 
by internal remedies, such as copaiba, cubebs, sandal oil, etc., 
by alkalies and diuretics of various kinds, by local injections, 
such as sulphate of copper, sulphate of zinc, acetate of copper, 
acetate of zinc, acetate of lead, nitrate of silver, any and all of the 
mineral salts or vegetable astringents, preparations of carbolic acid, 
liquid glass (silicate of soda), fuller's earth, or any one of the thou- 
sand injections which have been used and lauded for their curative 
influences on acute urethritis, — or by no treatment at all, — has a 
tendency to get well within a limited time, and that time may be 
stated to be about four weeks. Dr. Bumstead * formulates the ex- 
perience of the profession, in the p)ast and present, in the statement 
that the average duration of the disease is three or four weeks. 
" Greater success on the average" says Dr. Bumstead, ** is probably 
not attainable by any means with which we are at present cuquainted. " 
I have met quite a number of well authenticated cases, where there 
was a history of a severe gonorrhoea with inflammatory complica- 
tions, which recovered within this time, under the use of baths alone 
—others, where homoeopathic treatment was resorted to— and 
others again, where no treatment at all was had, and where recovery 
came within the four weeks. Now, while I am sure that a variety 
of remedies, local and general, may, when judiciously employed, 
enable the patient to pass through the disease with much more 
comfort, and less danger of subsequent trouble, than without 
treatment, yet I am quite prepared to state it as my opinion, 
based upon a large personal experience in the treatment of this 
disease, by the most approved methods, that it is a self-limited 
disease in its acute form, and that when it lasts longer than four 
weeks, or when apparent recover}' takes place, and the discharge 
* Bumstead on Venereal Diseases, Phil., 1870, p. 93. 
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breaks out afresh, without new exposure, that there is a complication 
present (either the result of the current inflammatory trouble, or 
from some inflammation antecedent to the attack), which causes 
the continuance of the trouble, and which must be appreciated 
and removed before any permanent cure can be had. This com- 
plication is Urethral Stricture. Stricture in the sense of an 
abnormal contraction of the urethral calibre, at some point between 
the meatus urinarus and the bulbo-membranous junction, and I 
will furthermore state it as my conviction, that the continu- 
ance of the inflammatory trouble (arid whenever there is an 
urethral discharge there is incontestably more or less inflam- 
matory trouble) is due to the irritation kept up by the arrest, more 
or less complete, of the stream of urine, at the point of stricture, 
during the act of urination ; and by the imperfect emptying of the 
urethra after urination. Chronic gonorrhcea — Gleet ^ also variously 
designated as prostatic, gouty, scrofulous, is dependent, as a rule, on 
abnormal contractions of the urethral canal. The only exception 
that I recognize (aside from the presence of polypoid, or wrfrty 
growths in the urethra) is the engagement of urethral sinuses, as 
the lacuna magna, or some one of those occasionally met near the 
meatus, possibly deeper down, and these I have never found en- 
gaged, unless more or less co-arctation at an anterior point was also 
present. Chronic urethral discharge means stricture, I am quite 
well aware, that well-defined stricture may be present, without a 
palpable discharge ; there is always to be found e\'idence of a cer- 
tain degree of irritation present in all such cases, but there may 
be no appreciable discharge. When, however, there is discharge^ 
there will, in every case, be found, if the examination is efficiently 
made, a well-defined znd unmistakable point o{ stricture. 

The dependence of continued inflammation in gonorrhoea, 
and of the continuance of chronic urethral discharge, upon the 
presence of stricture, is no new discovery. All the recent approved 
authorities recognize it Dick was the first, as far as I know, to in- 
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sist upon a thorough examination of the urethra, for obstruction in 
every case of gleet, and his instructions for the examination of the 
urethra with the bulbous bougie of Le Roy D'Etiolles are minute 
and complete. Sir Henry Thompson says in his work on stric- 
ture of the urethra, page 90 : ** I have known instances in which 
this symptom (gleet) has been so prominent that the patient has 
been treated for a gonorrhoea, during a period of many weeks, 
without suspicion arising, that a stricture existed, which was its 
sole cause ; the subsequent recognition of the contraction and 
its cure, having been attended with the complete cessation of the 
discharge. 

Dr. Bumstead (Bumstead on Ven. Dis., 1870, p. 93), says: 
*' It is not impossible that there is stricture of the urethra, which 
is the most frequent cause of the continuance of a gleety dis- 
charge following an attack of gonorrhoea. " 

Van Buren and Keyes, p. 71, say : "The most common of all 
causes for continued gleet is stricture, already present or forming," 
atid yet in spite of the unmistakably pointed and positive state- 
ments of these, and other valued authorities, the usual treatment 
of chronic gonorrhoea and of gleet at the present day, is by nos- 
trums. Sandal oil, copaiba, urethral injections in multiplicity, and 
the use of medicated bougies and sounds. And why ? It is not 
that urethral stricture is doubted as a possible factor in the case ; 
it is not that this is unrecognized as the most probable cause of the 
difficulty; but because the examination of the diseased urethra is 
conducted with imptrfeci instruments^ and that as a consequence, no 
exhaustive examination of the canal is made. The least contraction 
at any point in the urethral canal has been demonstrated as capable of 
causing the indefinite continuance of an urethral discharge^ and even 
of establishing it, de novo, without venereal contact, "* If this is the 
fact, then some means for the detection of the least contraction of 

* F. N. Otis on Chronic Urethral Discharges, N. Y. Med. Journal, 1870, 
June. 
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the urethral canal must be used in order to ascertain the pres- 
ence or absence of stricture. To this end, the first step must be 
to ascertain the normal urethral calibre in the presenting case. 
It has been proven that every urethra is an individuality^ and that 
no average standard is of use in examining a given urethra. The 
establishment of the normal calibre is the first step towards ascer- 
taining whether or no there be any co-arctations in its course. 
This can only be accomplished by actual measurement^ and by an 
urethra-meter. The proposition is a purely mechanical one. 
Given a tube, urethral or otherwise, in which it is desirable to as- 
certain whether or not there exists a contraction of its calibre at 
any ' point, the first question to settle is the size of the tube, this 
effected, the determination o[ ^ny variations becomes -easy — without 
it impossible. The bulbous bougie was relied upon by Le Roy, 
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Dick, and others, many years since, and it has been growing in 
favor very slowly but surely, so that now it is an indispensable in- 
strument in urethral examination for stricture. Explorations with 
an ordinary sound, catheter, or straight bougie, are practically 
valueless in determining the size, locality, and number of stric- 
tures in a given case. The presence of a contracted meatus (one 
of the ver}' common complications, as a result of infantile balanitis 
or gonorrhoeal inflammation) makes the detection of any deeper 
stricture, if of greater calibre, quite impossible. With the bulbous 
sound or bougie, of a size, which, by firm but gentle pressure, 
may be made to pass through the meatus, its sudden release as 
it slips into the fossa navicularis. indicates that contraction is 
present at that point, but the release of the contraction becomes a 
necessity before the deeper canal can be efficiently explored, or 
the normal calibre of the urethra be estimated. It is here that 



the ralue of the urethra- meter in the diagnosis of strictures be- 
comes evident. This should be introduced through the contrac- 



>^ 



URETHRA -METER." 

(Improrid.) 

ted meatus (when this is not below ii F.), and down to the bulbo- 
membninous junction. At this point the bulbous portion of 
the instrument is to be expandeti, by means of the screw 
at the handle, until a feeling of fullness is experienced, 
when, if there is no stricture at the point of trial, the hand 
on the dial plate will indicate, with sufficient certainty, the 
normal calibre of the urethra under examination. Now, drawing 
the instrument slowly out, if stricture is present, the bulb will be 
arrested at that exact point The screw is then turned, diminishing 
the size of the bulb, until it slips through the co-arctation, when 
a glance at the dial will show the calibre of the stricture. This 
subtracted from [he ligures indicating the normal calibre, will give 
thtprm'si valut of the contraction. The remainder of the canal 
examined in the same way, brings the bulb finally to the meatus, 
where, in the same manner, the 
greater or less degree of devia- 
tion from die normal size will be 
shown. Henlef has demonstrat- 
ed the meatus urinarius to be of 
uniform size with the fossa na- 
viculans, and thus from an ana- 
Vtnioi stciion of ih< Anicrior Poriion of tomical stand-point, has demol- 
th« cBa.—ffiiiu. ished the error which has been 

* The bulb in this imtniment is conslructed of springs instead of the 
metallic arms hinged upon each other. This improvement, ttist ma^e by 
Mesars. Meyer £: Meltzer of London, has been adopted in thiii country by 
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disseminated by so many authorities, and which has achieved so 
much fictitious importance as a guide in urethral examination, viz., 
that the meatus urinartus is a measure of the size of the normal 
canal* 

What I desire now to make prominent, is the fact that the best 
recognized authorities have long appreciated the value of stricture 
as an agent in the prolongation of urethral inflammation and irri- 
tation. Whenever it could be demonstrated by the imperfect 
means used, it was at once accepted as the probable cause of 
trouble ; it was only when no stricture could be found that the 
surgeon was driven to the use of internal medication and topical 
applications. The urethra was vainly explored for stricture, be- 
cause the instruments in use were inefficient. The endoscoj>e was 
the result of an intelligent effort to clear up the diagnosis in cases of 
gleet, where no stricture was found. Desormeaux, Cruise and others, 
discovered the granular spots studding the urethra in such cases, 
and the secret was apparently manifest. Topical applications 
through the endoscopic tubes apparently cured some, and gave 
temporary benefit to many ; then an army of young endoscopists 
followed en train, believing, as taught, that the granular sensitive 
spots in such cases would, if not subjected to frequent occular in- 
spection and intelligent cauterization, result in true organic stric- 
ture. And yet after months of faithful work in this direction, the 
return of gleet, without new contagion, made it evident that the true 
cause of gleet had not yet been reached in such cases. I have the 

* A constant relation appears to exist between the urethral calibre and 
the size of the penis with which it is assocjiated. This is a fact demonstrated 
by careful measurements with the urethra-meter in several hundred cases, 
without exception being met. The proportion runs as follows : When the 
flaccid penis measures 3 inches in circumference, the size of the urethra will 
be 30 millimetres in circumference, or more. When it is 3^ inches, it 
will be 32 or more ; 3^ inches, 34 ; 3! inches, 36 ; 4 inches, 38 ; 4^ to 4^ 
inches, 40 or more millimetres. — Where the urethra-meter is not available, 
this proportionate relation may be relied upon as not overestimating the 
normal urethral calibre in any case. 
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record of at least a dozen instances • when the difficulty was proven 
to have been a stricture near the meatus, which nevertheless admit- 
ted the usual-sized endoscopic tube (22 or thereabouts), and the 
dependence of the granular spots upon this condition, proven by 
their complete disappearance upon the cure of the contraction, with- 
out the aid of any other treatment whatever ; and this premises a 
conclusion arrived at by the experience gained in a very large num- 
ber of cases, viz., that gleet is always dependent upon stricture: that 
while stricture may be present when no gleet is present ; whenever 
there is a gleet in the sense of a chronic urethral oozing or discharge, 
an intelligent and thorough exploration, with suitable instruments, 

* The following is the record of a typical case of this sort: 
Mr. W., aged 25, came under my care December 1st, 1872. Contracted 
first gonorrhoea early in June 1872, was treated by injections locally, and al- 
kalies internally, until August 1st, during which time he had no freedom from 
the discharge, nor from the acute suffering. At about this time, the vesical 
neck became involved, and he suffered most from frequent and painful mic- 
turition. Came under the care of Dr. , a skilled endoscopist, who discov- 
ered numerous granular patches in the course of the canal, extending quite 
into prostatic portion, and applications of a strong solution of nitrate of sil- 
ver were made through the endoscope, which afforded temporary relief; uri- 
nation still painful e.very hour. By September ist, the discharge decreased 
to a slight mucus, following the use of pencils of tannin and glycerine. A 
spell of damp weather brought back the purulent discharge, with return of 
perineal pain and frequency of micturition. Tannin pencils again used, but 
after continuing for four weeks, and no improvement, patient was put to bed 
and hot hip baths were administered every two hours, etc., etc. After five 
weeks of various kinds of treatment, local and general, he came to me from 
his bed, December ist, 1872. On examination I found no difficulty in intro- 
ducing No. 20 F. bulbous sound and discovered a firm cartilaginous stricture 
from just within the meatus to half an inch back. This I freely cut with Civi- 
ale's bistouri cache. Immediately following the operation, he expressed him- 
self as feeling ** like a new man." The discharge ceased within twenty-four 
hours, the perineal pain and frequency of micturition, and the ardor urina 
also ceased, and he returned to his duties, which were most active, on the fol- 
lowing day, after having been laid up for over five months. The urethral 
granulations subsided ^ and finally disappeared within a few weeks without any 
local or general treatment. His recovery was absolute and complete, and the 
only solution afforded was the division of the stricture at the meatus^ to whkh 
the granular spots in the posterior part of the canal were undoubtedly due. 
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will invariably discover a distinct contraction of the meatus urinarius, 
or a readily recognized co-arctation of the uretha at some point ; 
and further, that the complete restoration of the urethra to its 
normal calibre and suppleness at the contracted points will be 
required to warrant the statement that a permanent cure has 
been effected. 

The complete dinsion of stricture has, in my experience, result- 
ed uniformly in its complete disappearance within a period \ar>'ing 
from three months to one year, and the cure of gleet has, as a rule, 
followed the complete division of stricture within a period varying from 
twenty four hours to four ivecks after the final operation. 

Let us now consider the various degrees in which gleet is found, 
presenting to the surgeon. 

First, When it is just sufficient to form shreds of inspissated 
mucus, which are observed on examination of the first washings 
of the urethra during the act of urination. 

Second. When it is in the form of a simple, transparent exuda- 
tion, only sufficient to glue the lips of the meatus urinarius to- 
gether, and not even enough to s'ain the patient's linen. 

Hiird. When, on squeezing the penis and subjecting the meatus 
to pressure (as patients afflicted with gleet are very much in the 
habit of doing), a single drop of semi- opaque, or creamy purulent 
fluid may be made to ooze out. 

Fourth, When it is met as a thin, profuse, nearly or quite painless 
discharge, easily reduced in amount by astringent injections, but 
as readily returning on their withdrawal, and, even if apparently 
cured, returning promptly on the least vinous or sexual indulgence. 

Fifth, When the discharge, thicker, decidedly yellow, and 
persistently profuse, exudes from an inflamed and pouting meatus, 
usually causing much redness and irritation upon contact with the 
preputial tissues. 

Each and all the grades or varieties of gleet above enumerated 
and casually described may, it is believed, be proven to owe their 
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/^rsistence, if not their ^Jiistence, to simple, localized, mechanical 
obstruction to the passage of urine. 

The impetus which is given to this fluid during an ordinary 
micturition is of no insignificant character. The muscles of the 
diaphragm, abdomen and perinaeum combine to bear down, pwess 
against, support, and steady the bladder, while the active agents, 
the detrusor muscles which interlace over the entire organ, exert 
a contractile force which is sufficient to overcome the resistance of 
the sphincter vesicae, and project the urine in a full, smooth stream 
through the urethra, and to a distance of several feet This, how- 
ever, gives but a faint idea of the effect which a prolonged rcsist- 
ence to the power of the muscular apparatus concerned, in empty- 
ing the bladder, may produce. In order to be fully appreciated, 
this should be observed in a person laboring under some obstruc- 
tion to the passage of urine, such as occurs in urethral stricture. 
If the stricture is a slight one it may be apparent only in pro- 
ducing a want of rhythm in the muscular action of the urethra, 
which prevents a prompt and complete emptying of the canal. 
Thus it is that dribbling^ after the act, is occasioned. When the 
stricture encroaches to a somewhat greater degree, tlie stream is no 
longer full and strong, but becomes twisted, and is projected with 
less force, and now that the patient often finds himself exerting a 
pressure of many extra pounds in bearing down upon the bladder, 
the resistance of the stricture begins to be realized. But let the 
case be one where the stricture has closed the urethral lum^n, so 
that a continuous stream is no longer possible. The pressure 
becomes so great, that, after a time, not only does the urethra 
become permanently enlarged behind the stricture, but the urine 
is pressed backward from the bladder through the ureters, resulting 
in dilatation of these delicate tubes to many times their normal 
size : the pelves of the kidneys also participating in this forced 
dilatation, until a positive sacculation may be produced. This 
power by which the urine is propelled, certainly furnishes the re- 
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qttisite conditions necessary to establish a point of irritation in a 
urethra when stricture is present. It is only necessary to estab- 
lish the fact, that the normal resUuncy of the urethra is diminished 
at a given point, to prove that, during micturition, a perturbation 
in the stream must occur at such point, even if it is not sufficient 
to attract attention in any way. Hence the slightest contractions 
assume an importance which could not be inferred from the appa- 
rent freedom from trouble in passing the urine. They establish a 
localized point of friction, and, of necessity, an increased excite- 
ment in the vessels of the part, possibly only enough to disturb 
the complete elaboration of epithelial material, and cause the 
shreddy deposit to take the place of the clear normal secretion ; 
and this may occur with very slight, or not even the least abnormal 
sensation being present. The presence of the mucoid shreds in 
the urine may be the only evidence of commencing trouble. But 
a permanent point of friction once established, greater than the 
natural conservative power of the surrounding parts is able to 
counterbalance, obstruction is increased by the natural aggregation 
of plastic material at the point of irritation. In this way the ten- 
dency to recovery is combated, and a permanent point of inflam- 
matory action is established. 

Thus the difficulty, which commenced simply as an obstruction 
to the resiliency of the urethral walls, progresses naturally and cer- 
tainly, to the point of narrowing to a greater or less degree the 
calibre of the urethral canal. The second point of importance is 
the incomplete emptying of the urethra after micturition, which 
occurs as a necessary consequence of anterior contractions. If 
the muscular structure is embarrassed, its function is imperfectly 
performed, and instead of completely emptying the canal of its 
irritating contents, a drop, or several, is retained, either to dribble 
away slowly within a few minutes after urination, or to be held 
behind the contraction by a spasmodic action (always readily set 
up in the vicinity of urethral irritations) until chemical changes 
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heighten its irritative action, and it becomes capable of establish- 
ing new points of irritation, such as are seen in granular urethriiis^ 
so-called. It is not impossible nor improbable that, as D^sormeaux 
and Cruise have taught, the granular spots found in the urethra 
in cases of gleet may be the beginning of stricture : but it is posi- 
tively true that they may be, and most frequently are the legiti- 
mate progeny of an already-formed stricture^ anterior to the point of 
their location, and it is equally true that unless stricture has 
already occurred as a result of the granular urethritis, the cure of 
the anterior co-arctation will result, without other treatment, in the 
disappearance of the granulations, and a complete restoration of 
the canal to its normal condition. The treatment of gleet by a 
S}'stematic introduction of sounds and bougies, medicated or 
otherwise, is based upon the idea of a possible co-arctation of the 
urethra at some point. Ordinarily this plan is resorted to in the 
most empirical way, simply because the introduction of sounds 
and bougies is recommended by authorities for the cure of gleet. 
By our most intelligent surgeons, it is directed to the dilatation of 
strictures, which have been suspected, or detected by the bulbous 
sound or bftugie, and with a full appreciation of the probable de- 
pendence of the gleet upon the presenting strictures. 

That this plan, intelligently pursued, has often cured gleet, no 
one will for a moment gainsay ; but that it permanently removes 
the cause, no one at this day is likely to affirm. Nothing is more 
distinctly laid down in the writings of authorities in regard to the 
treatment of urethral stricture, than that the results of dilatation 
are always of a temporary character. So that, it is well understood, 
in cases of the cure of gleet by dilatation of the stricture or strictures, 
upon which it is dependent, subsequent dilatation must be kept up /«- 
definitely y at var}'ing intervals, in order that the gleet may not again 
be established. For a permanent cure, a complete division of the 
contracting stricture must be had, and any treatment which falls 
short of this will, of necessity, fail in doing more than to tempo- 
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rarilv remove the obstruction which has been the cause of the 
gleet. The radical cure of stricture was made the subject of a 
paper read by me before the New York State Medical Society in 
February last, and may be found in the Transactions of that society 
for the present year. • In that paper, the carefully tabulated results 
of 203 operations will substantiate, in some degree, the claim I 
have made in regard to the constant association of a stricture with 
gleet, and the results of operations as there recorded will also make 
it manifest that my confidence in the radical cure of stricture, as 
well as of the gleet which is so frequently associated with it, is not 
without reasonable foundation. 

* A reprint of this paper (as well as other papers on the same subject) is 
published by Putnam's Sons, cor. 23(1 St. and 4th av., New York. 
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ON THE DIAGNOSIS OF DISEASES ACCOMPANIED 

WITH REAL OR APPARENT PARAPLEGIA WITHOUT 
MARKED MUSCULAR DEGENERATION. 

BY 

H. C. WOOD, Jr.. M.D. 

Clinical Professor of Diseases of the Nervous System in the University of 

Pennsylvania. 

Gentlemen : You know too well to need any telling what is 
meant by paraplegia, but perhaps it may not be wasting time for 
me to say in what sense apparent paraplegia is used iu the an- 
nouncement of my subject. Apparent paraplegia may arise from 
suppression of movements by various local diseases of the legs. 
These I only mention to caution yoi;i to closely examine patients, 
else some time you may suddenly wake up to the fact that you 
have been treating as nervous, a paralysis due to an inflamed joint, 
muscle, or bursa. The apparent paraplegias I intend to discuss to- 
day, are such as accompany spinal affections, like loco-motor 
ataxia — where there is no local disease and no real paralysis, al- 
though the patient is unable to walk. Perhaps, indeed, a better 
title for the present' discourse would be the diagnosis of dis- 
eases of the spinal cord, but I have preferred the one chosen 
as fixing the attention upon one chief symptom, and because, 
for want of time, I will be forced to leave out of sight one class 
of spinal affections. Before taking up the subject immediately 
in hand, allow me to say a few words in regard to paraplegias 
of cerebral origin. But very few cases of this character have 
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been reported, and in the majorit)' of these the spinal cord was 
not examined at the autopsy, so that it is very possible that a 
spinal lesion co-existed with that of the brain. Still it has hap- 
pened, and may happen again, that a double cerebral lesion, or a 
single lesion in the pons varollii shall produce a paraplegia. The 
diagnosis is to be made out by the existence and relations of dis- 
tinct evidences of brain diseases, in the form of headache, im- 
paired cerebration, and paralysis of parts supplied by nerves aris- 
ing above the spinal cord. Individual cases will occasionally pre- 
sent themselves in which you will find it for a time very difficult 
to decide whether the paralysis be of cerebral or spinal origin. But 
a few days ago, I saw a case in consultation, in which I was forced 
to confess my inability to positively determine the point at once. 
The only course under these circumstances is to wait 

The subject of spinal diseases is, by students, usually considered 
very difficult, yet it is really simple, if only too great pathological 
refinements are avoided. Of acute disorders of this class there are 
but very few, and most of the chronic affections are resoh'able into 
\'arious degenerations, which may well be grouped together as 
chronic myelitis. It is a very vital point to remember that loco-motor 
ataxia and other spinal organic disorders are not, pathologically 
speaking, diverse entities ; they are rather clinical groups of cases 
which may shade into one another. One pathological process 
giving origin to various of these so-called diseases, according as it 
is located in various regions of the spinal cord, and giving rise 
also to hybrid affi^ctions, by appearing simultaneously in various 
localities. 

The symptoms of organic spinal disease, are produced by the 
excitation, the depression, or the total abolition of the function- 
al activity of the cord. It is plain, that in order to understand 
these symptoms, it is necessary to know the physiolog}' of the 
spinal marrow. The chief functions of the cord are : to give 
passage to peripheral impulses from without up to the brain ; to 
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return from the brain impulses to the voluntary muscles ; to re- 
ceive the peripheral impulses, and return them directly to the 
muscles so as to produce reflex movements ; to, as I believe, 
bind the voluntary muscles together so that they may be coordin- 
ated ; to aid in vaso-motor control, and to affect more directly 
the nutritive processes of the body. 

Knowing the general functions of the spinal marrow, it is next 
necessary to study the various seats of these functions. 

For clinical purposes, the cord may be divided intb three re- 
gions, the posterior columns, the gray matter, and the anterior or 

■ 

antero-lateral columns. The antero-lateral columns have for 
their chief functions the conveyance of motor impulses from the 
brain downwards, or from the reflex centres outwards, so that 
their section is followed by complete arrest of voluntary move- 
ment. Much more complex physiological powers are possessed 
by the p>osterior columns, which are chiefly composed of pro- 
longations of the posterior nerve roots, passing through to the 
gray matter of the cord, and of longitudinal fibres, which go 
from one portion of the gray matter to another. These fibres are 
probably commissural, uniting together the motor cells of the 
cord. It is probably to them that the posterior columns owe the 
control which they certainly exercise upon coordination, or the 
power of regulating the movements of large groups of muscles to 
accomplish a given end. It is very hard to understand how such 
a distant nerve mass as the cerebellum can so control groups of 
muscles as to regulate their action ; it is very easy to perceive how 
commissural fibres shall so bind even distant nerve-cells, one to 
the other, that they shall act in complete unison, even indeed, as 
a single centre. Although I do not think it has been proven be- 
yond cavil, yet it is probable that the cerebelluni has a coordinat- 
ing function, but the fact that pigeons deprived of that organ 
recover their coordinating power, as they recover fi-om the in- 
jury, proves conclusively that the cerebellum is not the only or- 



272 H. C. WOOD. [4 

gan of coordination. Destruction, by disease, of the posterior 
columns of the cord certainly leads to loss of coordination, and, 
I think, it is extremely probable, that these tracts of white nerve- 
matter control muscular movements through their longitudinal 
commissural fibres, whilst through their horizontal fibres, the pro- 
longation of the sensory nerve roots, they certainly transmit sensory 
impulses to the gray matter. If, by disease, the functional activity of 
these posterior columns is lowered, anaesthesia and loss of coordina- 
tion must fesult, but if there is simple excitement of the part, pain, 
with more or less marked hyperaesthesia must be produced. Usu- 
ally, in disease of these columns, there is excitement and irritation, 
along with depression of function. Thus, if an exudation presses 
upon the nerve tubules in the posterior columns, there must re- 
sult from the interference with the horizontal sensory root fibres, 
intense pain, and partial or complete anaesthesia, and from distur- 
bance of the commissural fibres more or less loss of coordination. 

The gray matter of the cord is insensitive, and, therefore, its de- 
generations are not productive of much pain. Through it are 
transmitted the sensory impulses, and therefore its destruction 
produces anaesthesia. It is the seat of the reflex centres, and, con- 
sequently, when it is excited by disease, the reflex movements are 
over-active. In its anterior comua are situated certain cells, 
which appear to be trophic in function, and when these are de- 
stroyed muscles degenerate. 

Outside of the cord are the membranes. The outer two 
of these are the chief. They are separated from the cord by the, 
comparatively speaking, wide subarachnoid space. In inflammation 
of the spinal meninges usually these two membranes are chieHy 
concerned, and, owing to the space between them and the cord, the 
latter does not participate very profoundly in the disturbance. It 
is very different with the nerve-roots. These do not pass directly 
through openings in the spinal envelopes, but are for some dis- 
tance closely bound around with sheaths formed of prolongations 
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of the membranes. Owing to this close union, when the mem- 
branes are inflamed the nerve-roots feel much more than the cord 
the effects of the disorder, !ind soon come to share in the inflam- 
mation. Frightful pains, and no less frightful spasms, darting and 
pirouetting through the limbs, mark the excitement, not of the 
membranes, nor of the cord, but of the spinal nerve-roots. No 
paralysis can appear until sufficient exudation to abolish nerve- 
function by pressure has taken place, or until the neuritis has so 
advanced as to destroy the continuity of the nerve structure. In 
chronic, as well as in acute, spinal meningitis, very rarely, if ever, 
is the exudation, or the intensity of the neuritis, sufficient to 
completely abolish function, and, consequently, pain and spasm 
predominate over paralysis even in the advanced stages of the 
disease. The sensory nerves are so much more easily dis- 
turbed in their functions than the motor that, with the pain 
of meningeal inflammation, there is usually some degree of 
anaesthesia ; but paralysis of motion is not a symptom of the 
disease. The patient, paraplegic from such cause, lies in bed 
not with the soft, extended, flabby limbs of muscular par- 
alysis, but with his legs tightly flexed upon the body, the mus- 
cles hard, and the tendons tense from the unyielding spasm. 
When the meningitis is partial or is very mild, of course the 
spasms are partial or very slight 

In approaching any case of disease of the spinal cord proper, 
it is always necessary to determine first, whether it be organic or 
functional. The following classification of diseases giving rise to 
paraplegia, will serve to guide us in our study of these diseases :. 

Organic, Functional, Hysterical, 

Disease of cord. Anaemic. Hysteria. 

Reflex. 
Dyscrasic. 

Before going further it is right that I should explain to ybuv 
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very briefly it must be, what is meant by anemic, reflex, and 
dyscrasic paraplegia. If you bleed an animal frequently and 
largely, not rarely there results a partial paralysis of spinal origin, 
so that the hind-legs are dragged in walking. Precisely similarly to 
this, in man anaemia, from true or from serous hemorrhage, may 
produce a partial, or, perhaps, even a complete paraplegia. It is 
foreign from the purpose in hand, to inquire as to the mode in 
which the paraplegia is induced. But here is a patient from my 
ward in the Philadelphia Hospital, offering an example of this 
variety of paraplegia. He tells us that in July he was seized with 
a furious cholera morbus ; serous stools for forty-eight hours 
being incessant At first they were very large, but, afterwards, 
as the body was drained of its liquid, they became smaller. As 
the purging ceased he noticed that he was losing power in his 
legs, and this paralysis increased rapidly for a day or two until he 
was unable to walk at all, then became stationarj", and after a time, 
under treatment, commenced slowly to amend. I want to call 
your attention to the torpidity, so to speak, of the symptoms 
(at no time has there been any pain, save some numbness and 
prickling) ; to the foct that both motion and sensation are involved, 
but have neither of them been completely abolished ; to the cir- 
cumstance that the bladder has remained free, and to the evident 
cause of the trouble. This I take to be a typical case of anemic 
paralysis, and, as you see, the symptoms closely resemble those 
of mild congestion of the cord. The diagnosis is impossible, be- 
tween the two affections, without the history. 

In some way or other, not positively determined, an intense 
peripheral irritation may produce a palsy. This is especially seen 
in connection with an irritation of the genital tract ; in man, 
often in aff*ections of the kidneys, or of the bladder, especially 
in stone ; in boys from adherent elongated prepuce ; and in 
women from uterine irritation, as that of a tumor. It is paralyses 
of such character that are classed as reflex. 
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Under the head of dyscrasic paraplegias, I refer to the palsies 
which sometimes follow diphtheria and other similar constitutional 
affections. 

The term functional, which I have employed to designate' this 
group, might be objected to ; but do not let us waste time on this. 
The group is, clinically, a very useful one, and the name is a mat- 
ter of litUe importance. Hysterical paraplegia is undoubtedly func- 
tional, but I have separated it because, in its diagnostic peculiarities, 
it resembles more closely the organic palsies than those of Group 2. 

The important question here naturally arises : Are we able to 
determine, from intrinsic characters, to which of these groups a 
given case belongs ? Usually, gentlemen, we are, but not al- 
ways. In the so-called functional paraplegias the onset is always 
more or less gradual. The disease may sometimes develop rapidly 
in the course of a day or two, but, as far as I know, never ab- 
ruptly. In the organic the attack may be almost instantaneous or 
very rapid, but probably it is more often gradual. In the hys- 
terical variety the paralysis is generally developed at once. In the 
organic paraplegias you usually have, at some period of the disease, 
indications of a motor or sensor}- functional excitement in the 
form of spasm or of pain in the affected limbs. In both the hys- 
terical and the functional varieties you rarely, if ever, have any 
such indications. There is one especial form of pain, very possi- 
bly connected with spasm, which appears to be actually diagnostic 
of organic diseases of the spinal cord or membranes. It is the 
sensation of a band or cincture around the waist. I have seen 
partial anaesthesia in cases which I believed to be functional ; but 
complete abolition of sensation, very rarely, if ever, occurs. In 
hysterical paraplegia it is probably more common. There is one- 
modification of sensibility which appears to rank with the cincture 
in its diagnostic importance. This is the retardation of the pas- 
sage of a sensation from the periphery to the centre, so that a 
very perceptible time elapses between the patient's seeing his feet 
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touch the floor and feeling that they do so. I think you may 
look upon this as decisive in any case. 

Excitation of the reflex activity is, if present, an almost decisive 
proof of the existence of organic spinal disease. In hysterical 
paraplegia the bladder may become involved ; but in a patient suf- 
fering from a spinal affection, not hysterical, if difficulty be ex- 
perienced in passing water without the presence of 'some, obstruc- 
tion, or if incontinence and a tendency to retention supervene- 
that is, if symptoms of paralysis of the bladder are developed — ^you 
may know that your patient has an organic spinal affection. 

But suppose in any case you found that the onset had been 
gradual ; that there had been no pain or spasms ; that sensibility 
was not disturbed ; that reflex movements were not and had not 
been increased ; that the bladder was unscathed ; would it be 
certain that the patient was not suffering from an organic spinal 
affection ? No, gentlemen. In such a case as that which I have 
imagined, it is necessary to go over the various possible causes of 
paraplegia seriatim. Search if there be a stone in the kidney or 
bladder ; or, in a woman, if there be uterine tumor 'to start the 
chain of phenomena ending in reflex paraplegia. See if there ex- 
ist any dyscrasia, or, if anaemia be present ; look whether the suf- 
ferer be hysterical. Very rarely, however, will this diagnosis by 
exclusion be necessary in cases of organic spinal disease, except it 
be in the very earliest stages of the disorder. Attention to the 
points already detailed,' will almost always enable you to arrive 
at a rapid and correct conclusion. 

The diagnosis of hysterical paraplegia may give you some trou- 
ble, as it at times very closely resembles organic disease. If dis- 
tinct symptoms of hysteria are present or have existed in the 
past, very generally hysteria is the cause of the present j)aralysis. 
But organic paraplegia may occur in a woman suffering from hys- 
teria, so care must be exercised not to mistake the relation of co- 
existence for that of causation. If you can learn, that under the 
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influence of strong mental emotion, or from any other cause, the 
paraplegia has at times suddenly ceased temporarily, you may be 
very positive in your conclusion. It has been stated that in all 
cases of hysterical palsy, electro-sensibility is lost, although elec- 
tro-contractility may be normal. This is certainly not correct. I 
have a number of times seen the electro-sensibility normal in 
cases of palsy,* whose hysterical nature w^s undoubted. If, how- 
ever, you find in any case that when you apply a strong farad ic 
current, it is not comp'ained of, although the muscles contract 
strongly, and although general sensibility is preserved, you have 
very good reason for setting down hysteria as iki^fons el origo malL 
In a patient suffering from organic spinal disease, it is of the 
utmost importance to decide whether the disease be primary or 
secondary to an affection of the bony envelopes. I have at present 
under my care, a case which was presented to me as one of brain 
disease, probably tumor, because there was nearly complete par- 
alysis of motion on the right and of sensation on the left side, 
with a history of very severe paroxysmal headaches. My at- 
tention was at once arrested by the absence of facial paralysis, and 
close inquiry soon showed that the headaches had existed for 
many years and were evidently migraine. I also found that the 
cerebration was perfect The patient complained bitterly of great 
pain constantly in the right suprascapular region, and shooting up 
the neck and across to the other shoulder. This pain, the man 
stated, was greatly increased by a jar, so that he was unable to sit 
in any vehicle in motion, but was forced to stand, even in a 
street car, so as to lessen the effect of the jar. In attempting to 
put atropia in the eye of the patient, I found that he was totally 
unable to throw his head back, and some spasm of the muscles 
was apparent ; deep lateral pressure upon the upper cervical 

• 

vertebrae caused decided pain, as did also forcible downward 
pressure on the head or attempting to bend the neck. Finally, 
Rosenthal's test was applied, and the response of caries was ob- 
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taineJ. The man had a history of syphilis, and the diagnosis 
was at once made of specific disease of the vertebroe causing a 
localized spinal affection ; a diagnosis, I may mention, which the 
subsequent progress of the case has confirmed. The reason of the 
cross paralysis was very plain ; but one lateral half of the cord was 
compromitted, and as the motor conductors of the cord decussate 
in the medulla, whilst the sensory conductors cross in the spinal 
marrow itself, the motor nerves of the side of the lesion were 
involved, whilst the sensor}' nerves of the other side suffered. 

As some of you may not be familiar with Rosenthal's test, I 
may mention that it consists in passing down the back a pair of 
electrodes attached to a faradaic battery of some power, one pole 
being placed upon each side of the spine. Under these circum- 
stances, if there be any caries or inflammation of the vertebrae, 
the moment its locality is reached the patient starts or screams 
from the burning, sticking pain caused by the passage of the gal- 
vanic current through the inflamed tissue. I have not found this 
test as trustworthy as its originator claimed it to be, and as, ap- 
parently, it ought to be. I have seen the local pain produced, 
when the bony canal was not the seat of the disease. In cases 
simulating caries, however, the pain is probably not so severe 
as where the vertebrae are really affected. Moreover, absence of 
the pain in any case seems to be conclusive evidence of the non- 
existence of bone-disease. The nature of the cases which re- 
sponded to Rosenthal's test, although there was no spinal caries, 
remained obscure, but there was some reason for believing that 
there was vertebral periostitis. 

Having determined that neither the bony nor other envelopes of 
the cord are affected in a case of spinal disease, you should notice 
whether there have been marked trophic changes or degenerations 
of the muscles. I do not here refer to the ulceration and sloughing 
seen in myelitis, but rather to a rapid loss of galvanic irrita- 
bility, and to wasting of the muscles without sloughing, such as 
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occur in infantile palsy, and in progressive muscular atrophy. 
Passing by these affections, the diseases of the spinal marrow may 
be classified according to the rapidity of the onset, the attack 
being considered rapid when decided paralysis has developed 
within forty-eight hours as follows : 

Rapid onset. Slow onset. 

Congestion. Sexual exhaustion. 

Spinal apoplexy. • White softening. 

Meningeal " Chronic myelitis. 

Acute myelitis. Tumors. 

Acute Affections of the Spinal Cord with rapid Onset, In acute 
congestion 0/ the cord, the large plexus of blood-vessels which sur- 
round the spinal marrow become intensely congested, and, in 
many instances, serous exudation aids in the production of the 
paralysis. The symptoms in spinal congestion being due solely 
to pressure, are, of course, simply those of depression of func- 
tion, loss— of voluntary motion, reflex activity, and sensation. 
There are no spasms and no pain except that of tingling and 
numbness. The paralysis of motion is always more marked 
than that of sensation, probably for two reasons. As pointed 
out by OUivier, the anterior portion of the cord is kept close to 
the posterior face of the vertebrae by the spinal roots, whilst the 
posterior portion is five or six lines from the corresponding face 
of the canal. A probably more efficient cause is the circum- 
stance, that sensation is transmitted by the central deep portions 
of the cord and the motor impulse by the superficial layers, 
which, of course, feel first the effects of external pressure. What- 
ever may be the reason of the difference, the clinical fact is well 
established. 

To recapitulate. In congestion of the" cord the diagnosis rests 
upon : Suddenness of onset, uniform, bilateral loss of voluntary 
motion, reflex activity and sensation ; absence of all symptoms of 
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irritation, such as spasms or violent pains ; absence of constitu- 
tional disturbance. It must also be remembered, that the palsy 
affects first and most severely the lower limbs but may rise to the 
arms, and, finally, to the muscles of respiration and thus prove 
fatal ; that so far as the paralysis extends, all the muscles are 
involved ; that motion is affected more than sensation ; and that 
very rarely, if evdr, does ulceration or other indications of trophic 
changes occur. In meningeal apoplexy the symptoms are also 
due to pressure, but the effused bipod not only disturbs the cord 
by pressing upon it, but also irritates the membranes and the 
nerve-roots, especially when first thrown out Consequently, in 
the first few hours or days of a meningeal hemorrhage, there are 
violent spasms and pains, due either to an incipient meningitis, 
or more probably to a direct irritation of the nerve-roots. The 
extent and amount of the symptoms vary, of course, with the posi- 
tion and amount of the hemorrhage. Here, on the table, is the 
cord from a man who died recently in these wards ; you see the 
enormous clots which everywhere abound below the upper dorsal 
region of the cord, but are especially large and abundant about 
the Cauda equina. They everywhere pressed upon the lower cord 
and its nerves, as to totally abolish every motor, sensory, and 
trophic function. Let me read you, from the hospital Clinical 
Record, the history of the case. I may first state, .that the 
cause of the hemorrhage was, in all probability, atheroma of the 
spinal vessels. 

"John Huston, a teamster, aged 54 years, entered April 17, 
1875. He stated that he had never suffered from any venereal 
disease, and had enjoyed good health until September, 1874, 
when he was injured in the side by a runa\^'ay team. He had 
just recovered from this, when he was seized with a violent pain 
in the ankle. During the winter of 1874-75, he ^vas confined 
to bed with the 'rheumatism,' which began in the manner 
just noted. There were violent pains, swellings of the joints, 
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and great soreness of the joints and muscles.- He was not able 
to go to work before the latter part of March. He drove a team 
for four days a week for two weeks. April 8th, he went to bed 
feeling well, but was awakened at one a. m. with violent * cramp 
pains' in the legs, soon spreading to the abdomen. Walking 
relieved the suffering, but the moment he laid down the pains would 
recur, accompanied with violent muscular contractions. So he 
spent the night, walking up and down the room. Towards morn- 
ing the pain was gradually replaced by numbness and tingling in 
his Megs, as though the crazy bone had been struck.' 

"During April 9th he was able to walk, although he could not 
control his legs, which very frequently jerked about in all direc- 
tions. At night the legs were very numb, though free from pain. 

"The next day (loth) he was unable to walk, and on the nth 
he began to lose control over his bladder. From this time until 
his admission into the house, no new symptoms were developed. 

"April 17th. — His legs are pale, large, flabby, and his feet 
slightly oedematous. On the under lower edge of each foot, in a 
position where there can be no pressure during lying, is an 
unhealthy bulla, full of a clear sanious fluid. There is complete 
loss of voluntary motion below the knee in both legs ; the muscles 
of the thighs he can contract slightly. Reflex movements are 
almost abolished in right, and very much impaired in the left leg. 
The sensibility is greatly diminished. On the right leg he cannot 
distinguish the compass points at less than six and one-half inches ; 
on the left leg at less than ten inches. The electro-sensibility is 
very much diminished ; the contractility (faradaic) abolished in 
right leg, except in tibialis anticus ; in the left leg very greatly 
reduced. He suff*ers from urinary retention, with incontinence, 
the bladder being almost completely paralyzed. The urine, drawn 
off twice a day with a catheter, reddish-brown, acid, free from albu- 
men. Bowels only opened by medicines ; foeces and urine passed 
unconsciously. There is no loss of sensation in the arms, but 
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there is some loss of power in the right arm. The radial arteries 
are exceedingly atheromatous, rigid as pipe-stems; temperature 
not elevated. 

"April 23. — Since the last note the symptoms have steadily 
increased in severity, the bullae on the feet have become gangren- 
ous, and a general typhoid condition has developed. On the 21st, 
the respiration commenced to be affected, and is now shallow and 
labored. 

"April 26. — Man dead. 

"Autopsy. — Substance of the cord normal. The whole spinal 
canal as high as the middle dorsal region, filled with clots, which 
are especially abundant, large, and firm in the region of the cauda 
equina." 

The relation of the symptoms to the lesion are so evident in 
this case, that I will not occupy time in commenting upon them. 

A case which I recently saw in tlie Episcopal Hospital, under 
the care of Dr. Wharton Sinkler, will serve to illustrate the mild 
form of meningeal hemorrhage. A man went to bed feeling well,* 
waked up in the morning unable to stand, and suffered from pain 
and spasms, with nearly complete loss of sensation and motion for 
some days. Then the pain and spasm disappeared, sensibility 
commenced to return, reflex actions were greater than normal, 
but there were no spasms. If the spinal cord be divided by the 
knife of the vivisector in animals, or of the assassin in man, so low 
down as not to interfere with respiration, the reflex movements are 
always greatly exaggerated below the point of division, probably 
on account of the removal of the influence of an inhibitory cen- 
tre at the base of the brain, the so-called Setschenow*s Centre. 
The persistent increased reflex activity in the case of which I have 
been just speaking, proved that the clot was a local one. 

Without further discussion it may be asserted, that the diag- 
nosis of meningeal hemorrhage depends upon the extreme sudden- 
ness of the onset; the first symptoms of irritation, pain, and 
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spasm ; the aflcr occurrence of symptoms of pressure, varying in 
intensity with the amount of the effusion ; the absence of febrile 
disturbance unless decided meningitis be produced by the clot. 

In spinal apoplexy the symptoms come on with absolute abrupt- 
ness. The cord is so small a body that a clot in its substance 
interrupts at once its function. The paralyses of motion and sen- 
sation are complete, and reflex movements are greatly exagger- 
ated. As there is no correlation of the spinal nerve-roots, the 
spasms and pains of meningeal hemorrhage are wanting. 

At first sight the diagnosis appears to be a most easy and certain 
one. The extreme suddenness of the attack, the completeness 
and abruptness as to limit of the palsy of motion and sensation, 
the marked exaggeration of the reflex movements and the absence 
of the symptoms of meningeal irritation, pain and spasm, make a 
picture not readily mistaken. A clot outside of the membranes of 
sufficient size to press upon the cord severely, may, however, induce 
exactly the symptoms just detailed, and it is doubtful whether the 
diagnosis between the two affections is possible. In the only case 
of hemorrhage external to the spinal membranes, which I have seen, 
there was a zone of over two inches in width, between the line of 
perfect sensation and that of complete loss. In spinal apoplexy 
the boundar}' of the anaesthesia ought to be more abrupt, and, it 
may be, that the difference is of diagnostic value. 

Acute primary myelitis is a very rare affection. The diagnosis 
should present no difficulty. The distinct febrile reaction, which 
is stated to be always present, separates it at once from all other 
acute affections of the cord proper, so that it can be confounded 
only with acute meningitis. Probably, in the majority of cases, it 
exists coincidently with the last disorder ; but even when it is 
isolated the symptoms at first closely simulate those of meningitis. 
There are the same pains and spasms in the membranes, but the 
pains are less severe, and are less general, and are, before long, ac- 
companied by marked loss of sensibility, passing into a complete- 
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anaesthesia dolorosa. The convulsive movements are also less 
severe than in meningitis and far less persistent, being in a very few 
days replaced by paralysis. The reflex movements at first exagger- 
ated, now disappear, and local death, ulceration and sloughing, 
betray the grave affection of the trophic centres. The diagnosis, 
at first difficult and, perhaps, of necessity uncertain, now becomes 
but too evident. 

Before taking up the more usual forms of chronic spinal dis- 
eases allow me to call your attention to spinal tumors, including 
in this term every morbid growth or process that produces a 
gradual compression of the spinal cord. Sufficient was said early 
in the lecture in regard to Potts' disease, but let me call your at- 
tention to the fact that it was shown that there are three classes of 
phenomena to be looked for iit this disease : local symptoms of 
diseased structures ; atrocious pains at a distance from the seat of 
the disease, due to the involvement of nerve-roots and nerves, 
where they pass through the inflamed tissues ; and paralytic symp- 
toms, the results of pressure, and to some extent of a local myelitis. 
In cases of suspected tumors of the spine, all these symptoms are 
to be looked for. In cancer they are often all present, and the 
distant pains are especially remarkable for their atrocity. The 
symptoms of pressure are, of course, paralysis of motion and 
sensation gradually deepening. This may be symmetrical, but 
very often it is not so, and when it takes the hemiplegic form the 
anaesthesia and loss of motility are upon opposite sides of the body. 
In tumors developed within the vertebral canal the pain of nerve 
involvement is often wanting, and the diagnosis must be made by 
the process of exclusion. The existence of paralysis of motion on 
one side of the body, and of sensation on the other, shows that 
there is a local destruction of the function of a lateral half of the 
cord ; a condition which, when gradually develof>ed, is always 
produced by pressure from without It must be remembered that 
• the reflex actions in the paralysed part are above normal, because 
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the lower section of the spine is removed from the controlling 
influence of the cerebral centres. In some cases there are very 
violent reflex spasms, both clonic and tetanic, producing certain 
S}*raptoms which I shall speak of more in detail under the head- 
ing of local myelitis. At times the existence of multiple tumors 
outside of the spinal cord will aid you in arriving at a diagnosis. 
Thus in a case of leukaemia, not long since in the Pennsylvania 
Hospital, a correct diagnosis of the cause of the existent paraplegia 
was arrived at because of the general lymphatic hyperplasia. 
Sometimes the secondary aff'ections of the cord will have so ad- 
vanced before the case comes under your eye as to make the diag- 
nosis impossible. 

Leaving out of sight tumors, chronic spinal diseases may be 
divided into the following classes : 

Without tremors. With tremors. 

Sexual exhaustion. Paralysis agitans. 

White softening. Multiple sclerosis. 

Chronic myelitis •! 

( sclerotic. 

Local myelitis. 

Sexual exhaustion might be considered a functional disorder if 
indeed it were really worthy of being recognized as a distinct dis- 
ease. The difference between it and myelitis is probably only one 
of degree. Still, there seems to me a practical clinical advantage 
in the use of the term. A man abuses his sexual powers, suffers 
from paraplegia, comes under treatment and gets well, while a 
second patient under similar circumstances develops an incurable 
myelitis. There is no reason for believing that the two cases are 
really anatomically diverse. There is much reason for clinically 
separating curable and incurable cases and for the conveniences of 
teaching, I depart from what might be considered scientifically 
strictly correct • 

Let us pause a moment to see how sexual excesses produce 
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spinal diso (ler. During the sexual act the nerve-centres, and 
probably especially the lower portions of the cord, are intensely 
excited. Many of the sexual movements are undoubtedly reflex, 
and the final orgasm is accompanied by a paroxysm comparable to 
a spinal epilepsy. It cannot but be that there is an active hyperaemia 
of the ner\e-centres during the act, and a decided exhaustion of 
these centres follows as the result of their intense functional ac- 
tivity. Normally, the congestion subsides and the exhaustion is 

• 

recovered from without any evil results. But if the act be repeated 
at short inter\'als, the repeated congestion exhausts the vessels, so 
that there is developed a condition of chronic congestion along 
with a cor^tantly-increasing exhaustion. The spinal centres are, 
therefore, placed under the most favorable circumstances for the 
development of a low grade of nutritive changes ending m degen- 
eration and constituting one of the processes of inflammation. If 
a case is seen very early, before any decided change has occurred, 
we speak of it as sexual exhaustion, and the chances of affording 
relief are good. If, however, the structural degeneration has pro- 
gressed, then we say the man has chronic myelitis, and the prognosis 
is very gloomy. Of course there is every shade between the ex- 
tremes, and it is often impossible to locate exactly a given case. 

W/jt7e so/kning of the cord is a rare disorder, which it is very 
difficult, if not impossible to separate from the torpid form of 
chronic mvelitis. It is even denied that there is such a disorder as 
a slow, non-inflammator}' breaking down of the spinal marrow, 
but I have certainly seen at least one case in which, during life, the 
svmptoms were simply a progressive loss of motor and sensory 
power in the lower limbs, ending in absolute paralysis of every 
spinal function, and in which, after death, the lower third of the 
cord was resolved into a whitish fluid or semi-fluid mass of detritus. 
If these cases can be clinically separated during life from those of 
true myelitis, it must be by the complete absence, even in the 
beginning, of pain and of spasm and of heightened reflex activity 
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and the steady deterioration of the power of motion, and of sen- 
sation, and of the other less distinct functions of the spinal marrow. 

Of chronic myelitis there are two chief varieties : one ending in 
hardening of the cord, the other in the development of a greater 
or less amount of softened tissue. In the first of these, sclerosis, 
the whole cord or any portion of it may be aflfected. The process 
may be compared to that which occurs in cirrhosis of the liver, 
consisting essentially of an excessive nutritive activity or chronic 
inflarnmation of the connective tissue of the cord, giving rise to a 
great increase of this tissue, and ftnally a destruction of ner\'e-cells 
and tubules by pressure. This series of changes is essentially \try 
slow, and, for a long time, is associated with a condition of hy- 
peraemia and functional excitement of the spinal centres ; hence, 
violent pains and spasms, separate or conjoined, and local or gen- 
eral, according to the seat of the lesion, often precede, and 
finally co-exist, perhaps for years, with the paralysis. It is also 
evident that there must be, during the earlier ])ortions of the 
disease, an exalted state of reflex activity, and in some cases this 
exaltation lasts long after the patient has lost his ability even to 
stand ; moreover, in the majority of cases of spinal sclerosis the 
membranes share the disorder, and from the resultant irritation of 
the nerves, pain and spasm result 

In that form of chronic myelitis which results in softening and 
breaking down of the nerve-tissues, the membranes are rarely 
aflected, and the cord itself is not, during any long period, in the 
condition of chronic hyperoemia and irritation seen in spinal 
sclerosis. Very early in the disease the nerve-cells commence a 
deterioration which lessens their functional activity. For the 
reasons just given, the onset of this form of chronic myelitis is a 
comparatively torpid one. The spasms, the pains, the heightened 
reflex movements of sclerosis, are almost wanting, or are present 
only for a short time, and in a mild degree. Further, while sclerosis 
is very often strictly confined to the posterior columns or tp some 
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Other regions of the cord, the myelitis with softening usually affects 
the whole cord. Bearing these facts in mind, you will rarely have 
much difficulty in coming to a decision. Sometimes, however, the 
two varieties of myelitis co-exist, and the symptomatology is of a 
mixed character. Some of these cases are very puzzling, but when 
the symptoms are so mixed, it is safe to conclude that tlie lesion is 
also composite. 

Cases of sclerosis may be divided into four classes : those in 
which the anterior or the antero-lateral columns are alone affected; 
those in which the posterior columns are diseased, and those in* 
which the lesions affect both of those structures. In either case 
the symptoms arise from the disturbance of the functions of the 
affected part. 

In the affection known as loco-motor ataxia, the. seat of the lesion 
is in the posterior columns. Since the transverse fibres, the prolonga- 
tion of the posterior nerve-roots are irritated very early in the 
disease by the contiguous inflammation, pain is one of the earliest 
symptoms. The pains are prone to appear chiefly in the neigh- 
borhood of the joints. Sometimes they are limited to a very small 
region, and are described as boring ; sometimes they shoot with 
intense rapidity through the limb, and are compared to a lightning- 
like thrust with a white hot wire. In either of these varieties the 
agony is but momentar}-, but the intervals between the pains may 
be very brief, though, usually, they are at first long, and the pa- 
tient may be free from suffering for hours, or even for days. The 
maximum intensity of the pains is generally at night. In the inter- 
missions, the patient is entirely free from suffering, except in 
some cases, when he is plagued with constrictive trunkal pains. 

The severity of the suffering, of course, varies very' greatly, and 
some authors even assert that not rarely these pains are altogether 
absent. As the posterior columns are so arranged in bands or 
sub-columns that it is possible for a sclerosis to avoid the posterior 
nerve-roots, such cases may occur, but they are very rare ; and I 
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have no doubt, in most of the supposed instances, the patient has 
suflfered from degeneration of the central gray matter, and not of 
the posterior columns. Sometimes to the pains in the limbs are 
added visceral neuralgias. Violent rectal, vesical, or urethral pains 
may accompany those in the limbs or may occur during the inter- 
vals, or may even for a time replace the more usual symptoms. 
Sometimes they are so violent and are accompanied by such evi- 
dences of functional excitement, as intense desire to urinate or 
defecate, violent rectal or vesical tenesmus, and even satyriasis, as 
to constitute a veritable crisis. Charcot has recently called atten- 
tion to a very violent form of gastralgia, as sometimes. present in 
loco-motor ataxia* Very suddenly the patient is seized with a pain, 
commencing in each side of the abdomen, but soon centring in 
the epigastrium. Simultaneously a pain radiates through the 
trunk from a centre situated between the shoulders ; the pulse is 
usuilly much accelerated, rarely lessened in frequency ; the vomit- 
ing is extremely violent and persistent ; not rarely a violent cardi- 
algia develops itself, and if, as is usually the case, the limbs are 
traversed by atrocious darts of pain, the acme of human suffering 
is reached. The attack may last for several days, and is prone to 
be repeated at somewhat regular intervals. 

Whenever, gentlemen, pains of the character which I have just 
portrayed occur repeatedly and persistently, you should suspect 
very strongly the existence of loco-motor ataxia. And remember, 
an unconquerable lesion may progress so slowly as to take years 
for the development of other symptoms than pain. 
• Nothing is more common, than for these paii\s of loco-motor 
ataxia to be mistaken, at least for a time, for rheumatism or neu- 
ralgia. Only a few weeks since, a clergyman of some prominence 
was brought to me by his family physician, with a statement that he 
and others had been treating the gentleman for some months for 
sciatica, but without affording him any relief. I at once made the 
diagnosis of spinal degeneration, and the subsequent progress has 
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confirmed this. The points which decided my opinion will serve 
to illustrate well the general subject. They were, the affection of 
both legs, the absence of the focal p)ain-points seen in sciatica, 
the complete absence of tenderness over the whole course of the 
nerve — both upon direct pressure and upon motion — the presence 
of decided anaesthesia, and the long intervals which at first oc- 
curred between the pains. 

When, in jthe period of pain, certain other symptoms develop 
themselves, the diagnosis becomes more easy. Prominent among 
these aids are certain indications of disease at the base of the 
brain, which may put you off, although they ought to put you on, 
your guard.. These are indications of irritation, or, more usually, 
of paralysis of the cranial nerves. Of these nerves, the oculo-motor 
and the sixth pair are said to be the most frequently affected ; but 
the hypoglossal, the facial, the trigeminal, the auditory, and even 
the vagus may be implicated, and complete destruction of the <5|)tic 
nerve is sufficiently commom Dilatation or contraction of the 
pupil, diplopia, loss of hearing, paralysis of sensation or motion in 
the faee, amaurosis, may exist separately or conjointly, and may 
lead you, if careless, to diagnose cerebral tumor. Often the 
ophthalmoscope will reveal a peculiar degeneration, whose; char- 
acters 1 will not here dwell upon, of the papilla, instead of the 
choked disk of cerebral tumor ; but sometimes this is wanting, 
and the diagnosis has to be made by the presence of the pains 
and the absence of distinct cerebral disturbance, such as failure of 
memor}', headache, etc., aided by the slow, regular development of 
the symptoms, and by certain peculiarities of the amaurosis. 
Often the field of vision is concentrically or unilaterally sharply 
limited, and not rarely there is an early dischromaptopsis or loss 
of the power of distinguishing colors. This progressive color- 
blindness usually first affects in order green, red, violet ; the yel- 
low and blue being longest distinguished. 

Sooner or later in loco-motor ataxia the exudation presses 
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upon nerve-fibres, and then, to the signs of irritation, is added fail- 
ure of function, which is evinced in an anaesthesia that affects not 
only ordinary sensibility, but also all the particular forms of sen- 
sation. If the disease extend sufficiently upwards, the patient is 
no longer able to judge of weights by lifting them ; and if the 
hand or foot be laid upon a flat surfece and weights be placed upon 
it, the sufferer, unaided by vision, is unable to determine whether 
the weight be two or ten pounds. It is in this disorder especially 
that is seen the peculiar retardation of the passage of sensation al- 
ready spoken of. In these cases, when the patient walks, he sees 
his feet touch th^ floor, but does not, until after a considerable in- 
terval, also feel them on it The commissural fibres usually are 
also pressed upon by the exudation, and coordination is soon af- 
fected, and, after a time, becomes impossible, so that the patient is 
unable to walk. You judge that the paraplegia is apparent rather 
thaft real, from the fact that when lying upon the bed the patient can 
kick with the greatest force. It is a VQry pommon test in suspected 
loco-motor ataxia to try whether the patient can walk in the dark. 
This fact, gentlemen, that a man cannot walk with his eyes shut, 
is no proof that there is loss of coordination, or that he has loco- 
motor*ataxia. It simply shows thai general sensibility is abolished, 
and this may occur from disease of the central gray matter of the 
cord. A man walks in the crowded street intently reading a book, or 
hurries along in absolute darkness, or in his sleep, with closed eyes, 
mounts to the roof, because the requisite extremely-delicate com- 
binations of muscular action are in the absence of vision presided 
over, or, more correctly, guided by feeling. The loss of the abil- 
ity to do these things depends upon the destruction, not of coordi- 
nation, but of that sense of touch, which, in the darkness, is the 
sole guide of muscular movements. I have seen this inability to 
walk in the dark, when the central gray matter of the cord, so far 
as could be judged during life, was alone affected. 

When, the anterior columns are affected with sclerosis, the symp- 



292 H. C. WOOD. [24 

toms produced are spasms, and general or local mild muscular 
contractions, wiih heightened reflex activity, without pain and 
anaesthesia, but with a steadily progressive loss of power, which 
finally conquers, perhaps after the lapse of years, the more active 
symptoms. 

The case which I now show you, I believe to be suffering from 
a spinal sclerosis. The young man, aged twenty, now bed-ridden, 
tells us that up to the age of eleven he was a very active boy ; but 
that in the fall of 1865, after recovering from an attack of some 
acute disorder, he noticed that in walking, he trod upon his toes. 
This tendency increased until he was unable *to walk at all, 
although he could run or trot well enough. The moment his 
feet touched the ground, his heel flew up, and his body was thrown 
forward as in running. In my colleague Dr: Pepper's ward, in 
the Philadelphia Hospital, there is a man now just in this con- 
dition. The peculiar movements evidently depend upon a condi- 
tion of excessive activity of the spinal cord. The moment the 
foot is planted for the purpose of executing the largely reflex 
movements of walking, all the leg muscles are thrown, no^ into 
normal, but into irregular spastic contraction, and the calf mus- 
cles being very much stronger than their antagonists upoh the 
front of the foot, of necessity, up goes the heel. 

But to return to the history of our patient ; during 1866, his dif- 
ficulty of walking increased, and he had occasional nocturnal in- 
continence, but not until the beginning of 1872 was he conscious 
of very serious loss of muscular power, and by the end of the 
year he was helpless. Now he lies with his heels drawn up, feet 
inverted forcibly, the knees rigid and in forcible contact He can 
flex the thighs on the body, but cannot raise the heel off the bed, 
and can scarcely bend the toes. His feet are inverted, his knees 
closely jammed together owing to the violent, tonic contraction of 
the adductors. In the arms a considerable amount of power is re- 
tained, but the fingers are habitually in some position of rigid ex- 
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tension. An electrical examination shows that no touscle has lost 
its electro-contractility, and in those affected with spasm, this con- 
tractility is apparently even greater than normal. This case at 
first sight resembles one of meningitis, but there is a distinct his- 
tory of absence of pain ; a histoiy which we jnust presume to be 
correct, although we cannot be certain of it The symptoms 
which I have detailed, certainly point to a sclerosis of the an- 
terior columns, but notice that, as I put the points of an sesthe- 
siometer upon his limbs, he cannot distinguish them as two points 
until they are separated at least nine inches. This is true both of 
his arms and legs. * No disease of the anterior columnj not even 
their total destruction, could produce this amount of loss of sen- 
sibility. The absence of pain shows that the posterior columns 
have escaped a general implication, and, if his history be relied on, 
we are forced to the conclusion, that the gray matter of the cord 
is implicated, or that portions of the posterior columns are in- 
volved. 

There are certain cases of spinal disease, in which the chief 
symptoms are an intense state of excitement of the reflex activity, 
resulting in spasm so violent and persistent that the patient is un- 
able to walk, although there is sufficient retention of muscular 
power. 

In such a categor}' may .be placed the affections described by 
Brown-S6quard,under the term of spinal epilepsy^ and E. C. Seguin 
under the name oi tetanoid pseudo far apUgia. 

In spinal epilepsy, *' either spontaneously or after an external 
irritation, the lower limbs are often moved violently, or become 
perfectly stiff; sometimes they are drawn up forcibly in a state of 
flexion, the back part of the foot pressing against the hip joint ; 
sometimes the thighs are drawn violently one against the other by 
a spasm of the adductor muscles, and press very hard against the 
testicles ; in other cases, the flexor and extensor muscles contract 
alternately with great violence, and, after a few minutes of great 
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shaking a rigid condition appears, which, after a time, is followed 
by relaxation and quietness." In tetanoid pseudo-paraplegia 
the attempt to walk produces tonic spasms of the leg-muscles, 
which renders walking exceedingly diflScult On rising from a bed 
or chair the patient oscillates a good deal, and seeks to re-establish 
his equilibrium by separating his feet, and bjsnding his body for- 
ward. The knees remain extended, the feet are more or less in«- 
verted, and in walking are simply pushed along the floor. 

« 

I do not think either of the states just spoken of is worthy of a 
distinct place in a Nosological Catalogue, they are simply the re- 
sults of an exceedingly exalted reflex activity. In many of the 
cases the exact pathology of the condition has not been thoroughly 
made out. Brown-Sequard believes that spinal epilepsy is due 
to a local myeliiis^ and in my arrangement, for the sake of couven- 
ience I have used this name to cover both of the states under 
consideration, although I am by no means sure of its scientific 
correctness. In a large proportion of the cases the original le- 
sion has been shown to" be a Potts' disease or a spinal tumor, and it 
seems plausible that the excessive reflex excitability has depended 
partly upon a cutting off of the inhibitory influence of the brain, 
and partly upon an irritation of the central gray matter propagated 
from the point of pressure. 

We come, finally, gentlemen, to the consideration of these cases 
of organic spinal disease, in which paraplegia coexists with marked 
tremors or tremblings. 

Paralysis agiians is probably not a disease of the spinal 
cord. Its pathology is not thoroughly determined, but the affec- 
' tion has in some cases appeared to depend upon a lesion of the 
pons varollii. The disease docs certainly, however, give origin to 
an apparent if not a real paraplegia, and we must, therefore, con- 
sider it here. This disorder may occur suddenly, as the result of 
a profound moral agitation, or it may develop very slowly. In 
either case it is characterized by the existence of continuous tre-. 
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mors accompanied by muscular enfeeblcment. The diagnosis is 
so evident, that it is not necessary here to draw even a sketch of 
the disease. In muUiple spinal sclerosis, also, general tremors 
with muscular enfeeblement, without other symptoms, are the 
pathognomonic features of the disorder. The difference between 
the two diseases lies in the fact that in multiple spinal sclerosis, 
the tremors occur only during voluntary movement. When the 
patient is quiet the muscles remain perfectly at rest. 

Some of you may remember a man, whom I lectured on last spring 
at this clinic, as a typical example of multiple spinal sclerosis. He 
sat in a chair perfectly quiet, but the moment he seized a pen, his 
right hand, and in a short time also his left hand, began to shake 
violently. When he attempted to rise, his feet shook to and fro be- 
neath him ; tremors seized upon his arms as he attempted to ^^'alk, 
and the general trembling became so excessive, that, without aid, 
progression was impossible. In that case cerebration was normal, 
but often the lesion compromits the brain, and to the spinal man- 
ifestations are added cerebral symptoms. 

In concluding, gentlemen, this birds'-eye view of spinal diseases, 
I may be allowed to express the desire that to each of you it may 
prove a useful skeleton, to be by future study and experience filled 
out and rounded into a perfect form. 
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The logical sequence to the didactic description I have given 
you of the various primaiy lesions of the skin, would be a consid- . 
eration of the causes, local and constitutional, which determine 
these lesions. It would be impossible for me, however, in the 
brief time allotted for your instruction in this class of diseases, to 
give you anything like a complete review of all the causes which 
may determine lesions of the skin, and I shall have to content 
myself with alluding to most of them only in connection with 
such cases as may be presented at the Clinique. 

There are some general considerations, however, respecting the 
general pathology of skin diseases, which I wish to bring before 
you early in the course, because I shall have frequent occasion to 
make use of them in the diagnosis and treatment of the cases 
which are likely to constitute the majority of those which will 
present themselves to us. I shall ask your attention, therefore, in 
this and several succeeding lectures, to a general consideration of 
the constitutional vices, or diatheses, as they are sometimes called, 
which present in their evolution a great variety of morbid phe- 
nomena, and among them, numerous and important affections of 
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the skin. These constitutional vices are Gout^ Syphilis^ and 
Scro/ula, 

In thus presenting to you the diathetic origin of many of those 
lesions of the skin which do not recognize a local cause, I ought 
to premise, that though there is no question among dermatologists 
as to the specific origin of the tegumentary lesions which occur 
in thte evolution of syphilis, there is a radical division of opinion, 
as to the influence which gout and scrofula have, in the produc- 
tion, of skin diseases. The French School, of which Bazin and 
Hardy may be regarded as the modern representatives, espouses 
the Humoral Pathology of many cutaneous lesions, while the 
German School, of which Hebra is the renowned exponent, may 
be said to represent in dermatology the pathology of the Bolidists, 
who locate the origin of all lesions in the tissues themselves. 

The objection brought against the recognition of diatheses or 
constitutional vices, that their nature cannot be definitely demon- 
strated by the isolation of a virus or materies morbi, and that there 
is no common consensus as to what constitutes the special mani- 
festations of these several vices, is not without force. It cannot be 
denied, however, that clinical observers in all times, particularly 
those who are not strictly specialists, have correlated many morbid 
conditions in such a way as to justify the hypothesis of definite 
constitutional stales. This correlation has been based upon the 
co-existence in individuals and families of various morbid mani- 
festations which are allied by common characteristics, often by 
hereditary transmission and especially by the results of definite 
treatment. ' The utility, for example, of mercury and iodine in 
syphilis, of iron and cod liver oil in scrofula, and of the alkalies 
in gout, all point to the existence, in these vices, of some morbid 
entitv in each, which lies at the root of their various local mani- 
festations. As most of you will have to study skin diseases from 
the standpoint of general practitioners, and not as specialists, your 
experience will, I believe, confirm the existence of certain relations 
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between lesions of the skin and those of other organs, which make 
the recognition of the constitutional vices I have mentioned a 
reasonable and practically valuable hypothesis. 

I propose to-day, therefore, to ask your attention to gout as the 
detei mining cause of a class of morbid phenomena, among which 
various affections of the skin hold a prominent place — and first, I 
need hardly tell you that I do not use the term ** gout " in its re- 
stricted sense, as applied to a special variety of articular affections, 
but in the more comprehensive signification with which the term 
is used to express a constitutional vice. 

The evidence upon which the recognition of this diathesis rests, 
is derived partly' from the revelations of organic chemistry, and 
partly from the clinical history and treatment of gouty diseases. 
The evidence furnished by physiological chemistry relates to the 
changes through which the food passes in the process of digestion 
and assimilation, and I must ask your indulgence while I review, 
as briefly as possible, the physiological transformations of our food ; 
for it is in the interruption of these transformations, that we trace 
ihe/bns ei origo of the gouty habit. Our food, as you know, is 
composed of albuminous and carbonaceous substances, and its 
destiny is the renewal of our tissues and the conversion of the 
potential force, which it represents, into active energy. Every 
atom of albuminous or nitrogenous food that we consume passes, 
in the process of digestion and assimilation, through a series of 
complex changes, until, having expended itself in the renewal of 
tissue or the development of force, in the form of heat, or mechani- 

a 

cal or some other form of vital energy, its ash, or useless residuum, 
leaves the body, through the emunctories, in the form of nitro- 
genous excreta. In the same way, every atom of carbonaceous 
food passes through a regular but less complex series of transform- 
ations, until, having served its purposes, it is reduced to carbonic 
acid and water, which pass off through the lungs and skin. Now 
these transformations are accomplished through ihe medium of 
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the oxygen in the air we breathe : — ^the process is one of combus- 
tion, and our bodies are, in one sense, neither more nor less than 

furnaces, which have within themselves the capacity for keeping 

« 
themselves in a state of integrity and continual repair, and at the 

same time of converting, through the process of oxidation, the 
latent energies stored up in the food-fuel into the various mani- 
festations of vital force. 

In the highest'conceivable state of health, therefore, the combus- 
tion of our food is complete, and the useless waste excreted passes 
again to the earth, and into the atmosphere, to enter upon that 
series of synthetical changes by which the ammonia, the carbon, and 
the sails are prepared for the development of vegetable life. Un- 
happily, however, there are often many checks and interruptions 
in the harmonious evolution by which the phenomena of animal 
and vegetable life are sustained. The most remarkable illustration 
of the check which the process of assimilation may sufler in 
animal bodies, and thus cause a serious departure from the state 
of health, is in the disease known as glycosuria, upon which I 
have recently had the pleasure of lecturing to you. 

In this malady, as you remember, the presence of sugar in the 
urine was found to be due, sometimes to an arrest of the trans- 
formation of the amylaceous and saccharine elements of the food 
at the formation of glucose, and sometimes, in the more serious 
form of the disease, to the reconversion of the glycogen, formed 
in the liver from albuminous as well as carbonaceous elements, 
into sugar, its normal disintegration being checked. In gout, 
which in its etiology presents a striking analogy to diabetes, a 
similar check occurs in the conversion of the nitrogenous elements 
of the food. Instead of being converted into the soluble and 
useless excrement known as urea, the oxidation is arrested at the 
formation of the penultimate uric, or lilhic acid, a very sparingly 
soluble substance, which, combining with the alkaline bases, 
principally the soda, circulates in the blood and is not only 
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eliminated in excess by the kidneys, but diffuses itself through 
the tissues, giving rise, <is we shall see, Xo many serious and pain- 
ful forms of mechanical irritation. 

I need not now recall to you the important office of the liver in 
the conversion of the amylaceous and saccharine foods, but I wish 
to call your attention, briefly, to the important function of this or- 
gan in the disintegration of the albuminous foods. Formerly, it was 
supposed that the only office of the liver was to secrete bile ; the 
discovery of its glycogenic function by Bernard added largely to 
its physiological reputation, and now the tendency of modern 
investigation is to make it responsible for the formation of urea. 
This hypothesis has been very fully developed in the past year by 
Murchison in his Croonian lectures. The principal arguments 
in favor of this idea are r first, that one of the most constant signs 
of functional derangement of the liver is an imperfect formation 
of urea, as indicated by the deposit of Hthic acid, lithates, and 
an excess of coloring matter in the urine ; second, when a • con- 
siderable portion of the liver is destroyed by disease, the urea 
discharged is greatly lessened or may entirely disappear ; and third, 
that in acute atrophy of the liver, in which the secreting cells 
undergo rapid and complete degeneration, all trace of urea may 
disappear from the urine, its place being taken by less oxidized 
substances, such as leucin and tyrosin, which are also found in 
large quantity in the hepatic tissue, as if they marked the arrest or 
modification of the transformation of albumen. 

The gouty diathesis, therefore, in its chemical aspect, consists 
essentially in an interruption of the process of oxidation of the 
albuminous elements of the food, the check taking place at the 
formation of liihic acid. This acid combines, as we have said, 
with the alkaline bases in the serum, forming lithates which cir- 
culate in the blood and diffuse themselves through the tissues. 
This excess of liihic acid has been very properly termed lithaemia. 
In its pathological relations, the gouty diathesis would appear to 
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originate in a derangement of that function of the liver, by which 
it disintegrates the albuminous foods and converts them into 
urea. 

It seems probable, from the frequency with which diabetes 
occurs in gouty subjects, and from other evidences, to which we 
shall hereafter allude, of the feeble capacity which the latter ex- 
hibit for' the digestion of carbonaceous foods, that the defective 
oxidation Vhich seems to be the essential element in the mal- 
assimilation of sufferers from the gouty diathesis, is not confined 
to the albuminous foods, but is manifested also in the imper- 
fect combustion of the non-nitrogenous aliments. 

In giving you this sketch of the nature of the gouty diathesis, 
I ought to tell you that there are objections to it which still stand 
in the way of its universal acceptance, but the hypothesis seems to 
be justified by physiological facts and serves better than any other 
to link into harmonious union the phenomena of gout^ and to 
form* a rational basis for their.successful treatment. 

Let me now ask your attention to a brief consideration of the 
etiology of this diathesis. It is an hereditary and an acquired vice. 
As in form and feature, and in moral and intellectual traits we are 
patterned after our progenitors, so, in the performance of our 
vegetative functions, we perpetuate their peculiarities. As an 
hereditary vice, gout manifests, like other hereditary diseases, the 
phenomenon of atavism and the limitations of sex and age, though 
in these latter respects it presents considerable irregularities. It is 
commonly a disease of adult life, though we may often recognize 
in early childhood and during adolescence, the evidences of feeble 
digestive power, and the tendency to lithaemia out of which its 
more characteristic phenomena are developed. A careful study of 
the digestive weaknesses of young children will frequently illus- 
trate the inheritance of the parental liver, just as the observation 
of their physical and mental traits reveals a likeness to their proto- 
types. It is not only, however, in a feeble digestion that children 
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manifest the inheritance of the gouty vice ; they may be the 
subjects of genuine articular gout, and repeated observation has 
led me to believe that the children of gouty parents are especially 
liable to acute inflammatory rheumatism. The tegumentary 
structures, the skin and mucous membranes, manifest, perhaps 
more frequently than any other tissues in young subjects, the effect 
of inherited gout. The liability of these structures to all forms 
of parasitic invasion, their feeble resistance to mechanical, medici- 
nal, and chemiical irritants, and especially their susceptibility to 
the poisons which produce exanthematous lesions, are familiar 
facts, and afford a sufficient reason why young subjects should be 
especially liable to those affections of the skin and mucous mem- 
branes which depend upon the circulation in the blood and 
diffusion into the tissues, of those peccant matters which result 
from an imperfect digestion of the food. 

As an acquired vice, gout may be said to depend upon the con- 
ditions which bring about an excess of lithic acid in the blood 
and tissues. These conditions are, first, the ingestion of an exces- 
sive quantity of animal and vegetable albuminous foods — more than 
can be consumed by the ordinary supply of oxygen ; and, second, 
a diminished supply of oxygen, the nitrogenous foods not being in 
excess of the requirements of the system. If the amount of food 
daily ingested is more than is needed for the repair of the tissues 
and the evolution of the required heat and the other forces to be 
•provided for, the excess is pretty certain to escape complete com- 
bustion. There is a loss of balance between the supply of oxygen 
and the matters to be oxidized, hence the accumulation in the 
blood and the diffusion into the textures, or the excessive discharge 
through the emunctories, of imperfectly oxidized waste. This is 
the common origin of the gouty diathesis among the luxurious 
classes who live to gratify their appetites, rather than to develop, 
by useful toil, the energies stored up in their food. But gout, 
likewise, comes to those whose confinement in close and ill-ven- 
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tilatcd dwellings and workshops deprives them of an adequate 
supply of oxygen for the complete conversion of the food they 
consume, and the same manifestations of mal-nutrition may thus 
occur in the over-fed drones of society, and in the industrious but 
poorly housed laborers. 

Indeed, the circumstances to which the chemistry of nutrition 
justifies us in ascribing the gouty diathesis, are such as affect per- 
sons in all classes of society, and arise as well from the temptations 
which surround us, as from the ignorance or defiance of simple 
hygienic laws. Thus it happens that this constitutional vice, in 
its protean forms, is very much more common than is generally 
imagined, and is responsible for a large proportion of the organic 
and functional derangements of health which come under the ob- 
servation of the physician. 

It is hardly necessary to observe that in giving this chemical 
explanation of the origin of lithaemia, as the basis of the gouty 
vice, I do not intend to give you the idea that nutrition is so sim- 
ple a process as this explanation might imply, or that the etiology 
of gout is all comprised in the theory of sub-oxidation. We may 
safely assume that sub-oxidation is the condition upon which 
lithoemiaand glycosuria depends, but while sub-oxidation doubtless 
often results from a loss of balance between the food-fuel and the 
inspired oxygen, we should not forget that in so complex a ma- 
chine as the animal organism, many circumstances may intervene 
to disturb the chemistry of nutrition. It would be impossible,- 
within the limits of this lecture, to dwell upon the many predis- 
posing causes of a faulty nutrition. The effects of organic lesions 
of the lungs, the liver, and the kidneys, of certain metallic poisons, 
as, for example, lead, and of nefvous shock and exhaustion from 
various causes, are all circumstances to which, at some future 
time, I may allude, as predisposing causes of the imperfect evolu- 
tion of the process of digestion, of which sub-oxidation is the direct 
and inevitable result. 
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. Let me now ask your attention to a brief description of some of 
the more common functional and organic derangements of health 
to which gouty persons are subject. The earliest and perhaps the 
most frequent functional disturbance in the evolution of the gouty 
habit, is a flatulent and acid dyspepsia. This appears to depend, 
in the majority of cases, upon an acid fermentation of the carbona- 
ceous elements of the food, and notably of the sugars and starches. 
This conclusion is based upon the prompt and marked relief of 
the symptoms of this dyspepsia which follows upon the diminution 
or withdrawal of these elements from the diet. 

The direct and reflected effects of this kind of indigestion are 
numerous and very varied. The direct effects are a sense of 
weight and fullness at the epigastrium after eating, with acid eruc- 
tations, and frequently intestinal borborygmus, accompanied with 
colic, and alternating constipation and diarrhoea. The reflected 
irritations are manifested in the palpitation and irregular action of 
the heart ; in sighing respiration, and oppressed breathing ; in a 
sense of heaviness and muscular weariness, and not infrequently, 
in persons of neurotic temperament, in the multiform nervous 
symptoms which characterize hypochondriasis and hysteria. 

I should mention, as a circumstance of great importance in the 
histor}' of this gouty form of dyspepsia, that the subjects of it are 
especially intolerant of all fermented preparations of alcohol. They 
are almost invariably made uncomfortable by moderate use of beers 
or wines of any description, and persistent indulgence in them is 
very certain, sooner or later, to culminate in the condition com- 
monly described as biliousness, which is the vulgar term for the 
combination of symptoms I have just detailed to you. 

Another and not uncommon disturbance to which the gouty 
dyspeptic is subject, is a frequent and painful micturition, some- 
times accompanied by a heavy dragging pain in the course of the 
ureters. This vesical irritability and neuralgia in the urinary pas- 
sages is associated with certain changes in the physical and chemi- 
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cal qualities of the urine. I can only briefly allude to these 
changes. They affect principally the reaction and the proportion 
of the solid constituents. The reaction of the urine is intensified 
in the lithaemic state by the excess, in the urine, of the acid salts, 
the phosphates and urates, as well, probably, as of the free acids, the 
lactic, oxalic, and acetic, upon which its normal acidity depends. 
This acidity is aggravated by a highly animalized diet, and is most 
troublesome after the completion of the primary digestion. The 
effect of a meal being always, as Bence Jones first pointed out, to 
depress the acidity of the urine, while its remote consequence is 
to increase it. Hence frequent micturition from excessive acidity 
is most apt to be marked during the later hours of a long fast, and 
will be found generally to bear the relation to the meals that has 
been suggested. 

Frequent and painful micturition, however, when not depend- 
ent on organic disease of the pelvic organs, is commonly associ- 
ated with the presence in the urine of deposits of crystalline sedi- 
ments of urates, oxalates, and uric acid. These dep6sits some- 
times take place in the urinary passages, giving rise to gravel, 
and to renal and vesical calculi, and sometimes at varying inter- 
vals after the passage of the urine from the bladder. The relation 
of excessive acidity to the formation of these deposits is exceed- 
ingly interesting and important, but need not be dwelt upon here. 
Temporary derangements of the urine, such as I have described, 
are or course sufficiently common in acute dyspeptic attacks, and 
in febrile conditions, but where they are persistent, and especially 
where they are associated with symptoms of crystalline deposits in 
the tubuli uriniferi and the pelvis of the kidney, and in the blad- 
der, they betoken the condition known as lithiasis, and become 
one of the most significant and important indications of the gouty 
vice. 

The subjects of the gouty diathesis are also liable to certain 
functional derangements of thp nervous system, which deserve 
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special mention. Many of the nervous phenomena of gout are 
doubtless associated with an organic lesion of the sheaths of the 
nerves, constituting what is called neuritis, but there is a class of 
neuralgic symptoms which differ from those of true neural affec- 
tions in the absence of tender points, and in not following the 
course and distribution of nerves, which are reasonably supposed 
to depend upon the central and peripheral irritations caused by 
lithaemia. Some of these have already been mentioned in the de- 
scription of the subjective sensations of the gouty dyspeptic ; 
others are apparently myalgic, and are commonly described as 
muscular rheumatism. Frontal headache, pain in the back of 
the head and neck, pain in the eyeballs, with the other indica- 
tions of the so-called sesthenopia, burning sensations in the palms 
and soles, numbness of the hands and forearms, pain in the ten- 
do achillis and the dorsum of the foot, are some of the more 
common dysaesthesiae complained of by gouty subjects. 

We may now briefly consider some of the organic affections 
provoked by the gouty vice. The tendency to local congestions 
in the gouty dyscrasia, is a pathological fact of primary impor- 
tance. Whether this tendency arises from the irritation of the vaso- 
motor or trophic nerves by a poisoned blood, or is due to a disturb- 
ance of that force in the capillary circulation which is dependent 
upon the chemical affinity between the blood and the tissues, is still 
a matter of speculation, but the clinical fact is unquestioned, that 
sufferers from gout are especially liable to local congestions. 
These congestions are particularly prone to occur in the fibrous 
structures, in the synovial membranes, in the tendons and apo- 
neuroses, in the nerve-sheaths and cerebro-spinal envelopes, in the 
cornea, the sclerotic, and in the fibrous stroma of the parenchyma- 
tous organs. In the joints they are frequently excited by mechani- 
cal injury. Hence, they are most common in the small joints of 
the hands and feet, which are exposed to more frequent strain 
and injury than the larger joints, and which are doubtless also 
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rendered more susceptible by their distance from the centre of 
circulation. When the joints are rendered more vulnerable by 
inheritance or by repeated attacks of gout, other causes may 
provoke a seizure, such as a debauch, a fright, or the nervous ex- 
haustion incident to prolonged anxiety or fatigue. The pain 
which is incident to arthritic gout, is doubtless principally due to 
the pressure made by the distended vessels upon the sensitive 
nerves, and the difficulty with which swelling occurs in these 
structures, and the sudden and almost complete subsidence of 
pain when swelling has occurred, is the result of the pressure 
having been taken off from the distended vessels by the free tran- 
sudation of serum into the surrounding connective-tissue. The 
consequences of these articular inflammations are seen in the 
thickening, due to the hyperplasia of the connective tissue around 
the joints, and to the deposit of the characteristic chalky concre- 
tions of urate of soda. 

The tegumentary structures, the mucous membranes, as well as 
the skin, are also the seat of morbid changes in those who inherit 
or acquire the gouty vice. The frequent association of chronic 
bronchitis with articular gout has been noticed by numerous ob- 
servers, and has been ably presented in its clinical aspects by Dr. 
Greenhow of London. I have had frequent occasion to verify 
this connection of catarrhal affections of the air-passages with the 
other manifestations of the gouty diathesis, and where this form of 
bronchitis occurs in persons of neurotic temperament, the compli- 
cation of spasmodic asthma is, I believe, not infrequent. A 
gouty or rheumatic form of conjunctfvitis and iritis is generally 
recognized. 

The gouty lesions of the gastro-intestinal mucous membrane 
are very common, and constitute the determining cause of many 
of the more chronic forms of dyspepsia. They consist in local- 
ized hyperaemia, and catarrhal inflammations of different portions' 
of the mucous lining of the alimentary canal, and are probably 
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caused primarily by the irritation of disordered secretions, or by 
the disturbance of the capillary circulation, induced by a blood 
overcharged with the elements of imperfectly disintegrated food. 

In the mouth, these lesions are recognized in the swollen, pasty, 
and indented tongue with enlarged papillae, in a tendency to aph- 
thous ulcerations after slight abrasions, and in pharyngeal catarrh. 
In the stomach they are present in thfe form of a sub-acute gastri- 
tis, as indicated by epigllstric tenderness and pain, by pyrosis and 
nausea, and flatulence with its attendant reflex disturbances. 

In the intestinal tract they constitute the cause of a variety 
of morbid phenomena, giving rise, for example, to jaundice, in 
duodenal catarrh, to colic, flatulent distension, and constipation, 
or constipation alternating with diarrhoea. Hemorrhoidal en- 
gorgement, which so frequently accompanies the signs ot intestinal 
disturbance just mentioned, is one of the lesions to which gouty 
subjects are especially liable. 

I would also allude here to the uterine derangements, both func- 
tional and organic, which have occasionally seemed to me to be ag- 
gravated by, if they are not sometimes dependent upon, the existence 
of this vice. Irregularities in menstruation, especially painful and 
profuse menstruation, are certainly not unfrequently associated 
with the dyspeptic symptoms and other signs of disordered nutri- 
tion, which we have described as characteristic of gout. I am also 
inclined to believe that uterine and vaginal catarrhs are very fre- 
quently of gouty origin, and that topical medication^ in such cases 
is rendered much more efficient by constitutional treatment directed 
to this vice. 

In this connection I might also refer to the influence which the 
gouty vice exerts upon urethral catarrh. The tendency which 
gonorrhoea manifests in gouty subjects to pass into gleet, and the 
frequent repetition of the acute symptoms induced by imprudent 
indulgence in eating and drinking, are common observations in 
the experience of every physician. Not less interesting and im- 
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portant, as corroborative evidence of the gouty nature of certain 
forms of urethritis, is the occurrence of the so-called gonorrhoea! 
rheumatism. That this is a gouty affection I have several times 
been able to determine most satisfactorily by the existence of a dis- 
tinct gouty history, and once by the detection of uric acid, in no- 
table quantity, in the blood. 

The lesions of the skin which occur in gouty subjects may be 
divided into those which depend upon sudden and transient dis- 
turbances of the cutaneous circulation, and those which are the 
consequence of prolonged hyperaemia. 

Examples of the former class are observed in some of the 
forms of erythematous lesions, as, for instance, in urticaria and 
in that more rare and curious affection of the same fugitive char- 
acter, whith occurs generally about the face, in which sudden 
swelling takes place in the eyelids, closing the eyes, or in the 
cheek or lips, or perhaps in the tongue or soft palate, causing 
marked but transient deformity, and oftentimes considerable 
inconvenience and suffering. In these forms of erythema the 
hyperaemia is temporary, lasting only a few hours and leaving 
no trace. It should also be remarked that these lesions in 
gouty subjects are generally excited by indigestion and especially 
by the irritation, either direct or reflex, produced by certain 
articles of diet, such as certain kinds of fish, or fruits, or wines. 
The same idiosyncrasies are observed in such subjects in regard 
to the susceptibility to external irritants. Allied to the erythe- 
matous affections just mentioned are the more persistent lesions 
known as erythema nodosum, and the purpura rheumatica, 
which are commonly accompanied with articular symptoms, and 
are generally recognized as gouty or rheumatic in their origin. 
Boils and carbuncles should also be mentioned as affections of 
the skin, which are frequently observed in persons having the 
gouty diathesis. They are associated with the other derange- 
ments of nutrition which seem 4o be dependent upon the circu- 
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lation in the blood of the effete products which result from 
imperfect oxidation, not only of the albuminous but of the 
carbonaceous elements of our food. The frequency of carbun- 
cular inflammations in diabetes, for example, is a well-recog- 
nized fact. 

The other division of gouty lesions of the skin, those in which 
a more or less persistent hyperaemia is present, is exceedingly 
frequent, and includes some of the most important and trouble- 
some forms of cutaneous lesions we are called upon to treat. 
In the more acute varieties of these lesions, as for example, in 
erysipelas, in acute eczemas, and in the erythema which some- 
times accompanies articular gout, the inflammatory process is 
actjve, is attended with more or less constitutional disturbance, 
and runs a definite course, like other phlegmasia. In the sub- 
acute or chronic forms, the hypersemia results in a deranged and 
riotous sort of nutrition, causing hyperplasia of the different tissues 
entering into the structure of the skin and resulting in excessive pro- 
duction of epidermal cells, and in infiltration and thickening of 
the derma and subcutaneous connective tissue. 

The cutaneous lesions of this nature most frequently associated 
with the gouty vice, are psoriasis, the chronic forms of eczema, and 
the different varieties of acne. It should constantly be borne in 
mind that in speaking of these affections as gouty, it is not to be 
inferred that they are always gouty in their origin. There are 
comparatively few lesions of the skin that are pathognomonic of 
specific constitutional vices. That gout, syphilis, and scrofula, 
however, do impress certain peculiarities upon the different 
pi-imary lesions of the skin is undoubtedly true, but it is mainly 
by a consideration of the histor}' of the patient, and the concomi- 
tant symptoms, that a differential diagnosis is to be made of the 
.diathetic condition which determines the lesion. 

The peculiarities impressed by the gouty habit upon psoriasis 
are: i, A tendency to localizatiqfi upon the scalp and the genital 
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organs, and in persistent and often symmetrical patches upon the 
limbs. 2, A disposition to assume, in some instances, an eczema- 
tous character, as indicated by a deeper induration of the derma 
than ordinarily obtains in syphilitic and scrofulous psoriasis, and a 
certain amount of serous exudation ; and 3, A remarkable chro- 
nicity. Similar peculiarities are observed in gouty eczemas which 
localize themselves upon the hands and feet, upon the scalp and 
about the ears, in the flexures of the joints and upon the scrotum 
and perineum. I have several times observed, in gouty subjects, a 
single patch of eczema, generally upon the leg, below the knee, 
lasting for years, now and then taking on a more or less acute 
character, in which the derma has become greatly thickene'd and 
the subcutaneons connective tissue involved so as to give the 
affected skin a 'sclerematous appearance and consistence. The 
chronicity of eczemas in gouty persons is a marked characteristic, 
as is also their proclivity to temporary aggravation from derange- 
ments of the general health or undue mechanical irritation. 

The varieties of acne, which are commonly associated with the 
gouty vice, are acne rosacea and acne indurata. In these lesions 
we observe the same tendencies to localization, to venous conges- 
tion and tissue hyperplasia, and to chronicity. They also are 
marked by the proclivity observed in other gouty lesions to tem- 
porary and repeated aggravation from reflected irritations, 
especially those connected with defective alimentation. I shall 
have occasion to call your attention repeatedly to the connection 
of these follicular affections with the gouty form of dyspepsia, and 
to the imperative necessity of recognizing this connection if you 
would treat these diseases successfully. 

These, in brief, are the local peculiarities of the chronic lesions 
of the skin which are of gouty origin. You will observe that in 
their tendencies to localization, to hyperplasia of the epidermal 
and connective tissue, and in their chronicity, they present striking 
analogies to the chronic catarrhal affections of the mucous mem- 
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branes which occur in gouty subjects, and also to the subacute 
articular affections which result in such subjects in thickening 
of the fibrous structures about the joints. 

The subjective symptoms which accompany these lesions are 
especially characteristic. The burning and itching are sometimes 
the source of acute and most wearisome suffering. This is due 
partly to the acuteness of the disease and the sensitiveness of the 
locality affected, but, as in all diseases accompanied with pain, they 
vary, probably according to the nervous constitution of the patient. 

Among the gouty lesions of the parenchymatous organs, which 
are observed with unusual frequency in persons of gouty habit, are 
cynanche tonsillaris, or quinzy sore-throat, pneumonia, and the 
chronic form of nephritis which results in the granular or fibro- 
cystic degeneration of the kidney, and the cirrhotic disease of the 
liver. 

Cynanche tonsillaris is one of the diseases of adolescence and 
early adult life which, in my experience, is often associated with 
inherited gout and is sometimes accompanied by or alternates with 
articular symptoms. Acute pleuro-pneumonia, of the croupous 
variety, has also seemed to me to occur more often in persons 
whose history presents evidences of the gouty diathesis, and I am 
happy to observe that so distinguished an authority as Sir James 
Paget, in his recently published clinical lectures, alKides to the 
occurrence in his own person, of several attacks of pneumonia, 
which he believed to be rheumatic or gouty in their character. 

Of the gouty nature of the cirrhotic kidney and liver there can 
be little question. Their frequent occurrence in persons who in- 
herit gout, or whose habits have tended to induce it, and whose 
previous history presents unmistakable traces of gouty affections 
of other organs, furnishes insuperable evidence of their gouty origin. 
It is important and interesting to observe, that in these affections, 
as in those of a similar origin in other organs, the connective tis- 
sue is the special seat of lesion. 
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There are certain concomitant lesions associated with the gouty 
kidney which I should not omit to mention. I allude to the thick- 
ening of the muscular coat of the arteries and to the atheromatous 
affection of the arteries and valves of the heart, with the atten- 
dant ventricular hypertrophy. Equally worthy of mention are 
the accidents of embolism and arterial thrombosis which are the 
oTccasional sequences of these lesions. 

I have thus briefly and, I fear, very imperfectly described the 
functional disorders and the principal organic lesions of the artic- 
ular, tegumentary and parenchymatous structures observed in the 
evolution of the gouty vice. Before proceeding to the considera^^ 
tion ol its treatment, I must ask your attention to the principles 
which should guide you in the diagnosis of this constitutional 
disease. 

In the first place it is to be remembered that gout, in its articu- 
lar form, and it is probable that the same is true of most of the 
manifestations of this vice, is a disease of adult life. This i» cer- 
tainly true of acquired gout, but experience has led me to believe 
that premonitions of inherited gout sometimes manifest themselves 
at a very early period of life, in the form of functional derange- 
ments of digestion and in a liability to some of the more transient 
and superficial affections of the skin. I have also been led to sus- 
pect, as I have before remarked, from the investigation of family his- 
tories, that acute inflammatory rheumatism is a disease to which the 
children of gouty parents are especially liable. As a rule, how- 
ever, it mav be stated that the evolution of inherited as well as of ac- 
quired gout does not begin until the commencement of adult life, 
when the process of nutrition, having accomplished the work of 
growth and development, becomes less active and is limited to the 
maintenance of tissue life> of animal heat, and the various forms of 
vital energy. The element of age, therefore, is, with the probable 
exceptions I have mentioned, an important one in the diagnosis of 
a gouty affection. 
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It should be observed also, that we find the gouty vice more fre- 
quently in men than in women — as an acquired vice, very much 
more frequently, for reasons which are creditable to the weaker sex ; 
as an inherited vice it may not be more common in men than in 
women, though in the latter it probably often remains latent, partly 
from their more temperate habits and partly, pechaps, in conse- 
quence of the protective influence of menstruation. This idea was 
embodied in one of the aphorisms of Hippocrates, and the greater 
frequency of gouty affections in women at the menopause, is 
rather confirmatory of the truth of the observation. 

The most important step, however, in the diagnosis of the gouty 
vice lies in a careful and painstaking review of the patient's health 
and 'habits and those of his ancestors. In seeking, for example, 
to substantiate the gouty nature of a cutaneous lesion, you must look 
for some of the concomitant functional and lesional derangements 
which are characteristic of gout. If the lesion be gouty, you will 
very certainly find, either in the individual himself, or in his direct 
or collateral ancestors, the evidence of these derangements. The 
proof derived from inheritance will relate to the existence in the 
direct or collateral ancestors of arthritic diseases, cutaneous and 
♦ catarrhal affections, asthma and renal disorders. Frequently valu- 
able information, corroborating a suspicion of this vice, may be 
obtained by seeking the causes of death in the family, for these 
are sometimes known, when little can be learned of tHe family dis- 
eases. Death from '* heart disease," **Bright's disease," "dropsy," 
or sudden death from apoplexy, are always significant circum- 
stances in the history of the gouly diathesis, just as death from 
phthisis is presumptive evidence of a scrofulous taint. I need not 
dwell upon the importance of the proofs derived from heredity in 
their relation to the formation ofa correct judgment, in regard to 
prognosis and treatment, as well as diagnosis. 

In the history of the individual, you will have first to consider his 
habits of life, in their etiological relations to the gouty diathesis. 
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From what has already been said you will recognize the impor- 
tance of a careful investigation of the causes of acquired gout. Ex- 
cessive indulgence at the table, combined with indolence, and 
sedentary or indoor occupations, and especially with the immod- 
erate use of fermented drinks, are habits which must, sooner or 
later, induce the gouty vice in the most vigorous constitution. 
Having investigated the habits of your patient, you will direct your 
attention to the ordinary derangements of his health. These will 
commonly manifest themselves in some of the functional disturb- 
ances wliich I have described, as indicative of the gouty taint, and 
which generally precede the development of tissue changes. The 
most frequent derangement is a tendency to what is usually de- 
scribed as biliousness, or a malaise which is accompanied with 
physical languor and mental depression, with frontal headache and 
muscular pains, with pyrosis and flatulence, with constipation, or 
constipation alternating with diarrhoea, and especially with the 
presence in the urine of lithic and oxaluric deposits. 

In addition to tiiese functional derangements, you may find 
somelesional evidences of gout, and these should, at least, always 
be carefully sought. Subacute or acute articular attacks, with con- 
sequent deformity of the joints or contracted tendons, chronic ' 
bronchial catarrh, asthma, transient or persistent cutaneous le- 
sions, renal colic and vesical catarrh are all organic affections 
which frequently recognize a gouty origin, and the occurrence of 
one or more of these transformations of the vice in the individual 
or his family should attract attention, and may reasonably confirm 
the suspicion of the gouty habit. 

Treatment. — The treatment of gout, as a constitutional vice, is 
based upon principles deduced from the chemico-physiological 
theory of the process of nutrition, which I have described to you. 
If the transformations in the disintegration of food be the result 
of oxidation, it is clear that the derangements of this process are 
lo be remedied by attention to the circumstances upon which 
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thorough combustion must depend. These circumstances relate 
first, to the quantity and quality of the food ; second, to the sup- 
ply of oxygen ; and third, to the use of remedies which are known 
to favor the process of oxidation and elimination. 

I shall first ask your attention to the important relations of food, 
as regards its quantity and quality, to the treatment of the gouty 
vice. • This will require a brief preliminary consideration of the 
quantity of food requisite for healthy nutrition. I n«ed not 
tell you that it is impossible to arrive at anything more than an 
approximate estimate of the amount of food required for the nutri- 
tion of the body. The amount in the well-fed classes is probably 
always in excess of what is actually needed, though it is often not 
in excess of what is readily and quite perfectly digested. It must 
vary, of course, with the weight, with the habits and occupation 
of the individual, and with the necessity of protection against cold 
and heat. 

The attempts to ascertain the proper relations of food to body- 
weight have been made by two methods ; one of these is by esti- 
mating the amount of carbon and nitrogen excreted, on the theory 
that the need for repair is to be measured by the waste. The ob- 
jection to this method is that a considerable proportion of what is 
regarded as the measure of wasted tissue may be imperfectly con- 
sumed excess. The other method is to measure the nitrogen and 
carbon in the food daily taken by different persons and classes. It 
will readily be seen that this plan also can lead to nothing better 
than an approximate result, inasmuch as we constantly see in 
some persons a fair average degree of health and capacity for exer- 
tion maintained by one half the quantity of food that seems to be 
required by others. 

The investigations of the late Edward Smith, of London, upon this 
point, which were made for Government, were upon different classes 
of laborers, and showed that the adalt body requires an average 
minimum daily amount of carbon of 9J to loi ounces in the mid- 
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die and ligh^ laboring classes, and of 12 J to 14 ounces in the or- 
dinarily hard-laboring classes. Taking the relation of the weight 
of the body to the daily requirements of carbon, he showed that it 
was about 28 grains of carbon to each pound of body- weight ; that 
is, supposing the weight of the individual to be 150 pounds, he 
would require 4, 200 grains of carbon daily. In regard to nitrogen, 
the results of numerous investigations showed that about 200 
grains of nitrogen are consumed daily by the light-laboring class- 
es, while in the middle and well-fed classes it amounted to 260 
grains. The relations which these amounts bore to body-weight 
varied from i to i^ grains to the pound. It should be remarked 
here that the nitrogen daily excreted does not depend upon the 
amount of muscular work performed, but mainly upon the amount 
ingested. The salts taken in the food are probably always in ex- 
cess of the amount required, since the amount excreted depends 
upon the kind of food taken, as well as that resulting from the 
waste of the tissues. 

The water required, is, of course, largely in excess of that which 
enters into the composition of the tissues, since it is theVehicle 
for the ingestion of the food and the excretion of the waste pro- 
ducts. It also varies with temperature and barometrical pressure. 
It is estimated, however, that not less than five pints are necessary 
for an average adult at a moderate temperature and with ordinary 
exertion.* 

* Bence Jones, in his ** Lectures on the Applications of Chemistry and Me- 
chanics to Pathology and Therapeutics," makes the following estimate of the 
food required by the adult for daily nutrition under ordinary conditions : 
** Let us suppose that the minimum diet, of health maybe represented by 162 
grains of soluble nitrogen, and 3,696 grains — nearly 8 ounces — of soluble 
carbon ; then if i ounce of meat when cooked, contains 77 grains of nitrogen 
and 92 grains of carbon ; or, if i egg contains 16 grains of nitrogen and 118 
grains of carbon, and i ounce of butter contains 355 grains of carbon, and 5 
ounces of dry bread contain 38 grains of nitrogen and 592 grans of carbon, 
and 21 ounces of arrowroot contain 3,633 grains of carbon, it is evident that 
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In considering, however, the amount of food requjred for the 
maintenance of the Hving and working body, I must impress upon 
you the fact which is too commonly ignored in the prescription of 
diet, viz., that the quantity is necessarily a variable one and must 
be proportioned to the age of the individual, and to the amount 
and nature of the work to be performed. Unless this is constantly 
borne in mind, the most serious consequences must ensue. In 
infants, for example, and during the whole period of body growth, 
the amount of food required, in proportion to the weight, i8 from 
three to five times greater than that required by the average- 
sized and ordinarily worked adult, provision having to be made 
for the growth as well as for the daily amount of energy to be ex- 
pended in animal heat and mechanical work. In the adult, regard 
must constantly be paid to the protection enjoyed against heal and 
cold, and to the amount and kind of force expended in the occu- 

2 ounces of dry meat and 2 eggs, and 14 ounces of bread will give more ni- 
trogen than the system requires to repair ordinary losses, and the excess may 
have to be thrown out, partly in the form of urates, when the oxidation is in- 
sufficient to produce urea. 

•* If 2 ounces of dry meat and 2 eggs only are taken, about 10 ounces of 
butter would be necessary to furnish the fuel and power for the system, or an 
equivalent quantity of fat must be absorbed from the stores deposited in the 
cellular tissue ; or, if 5 ounces of dry bread only were eaten, then above 9 
ounces of fat must be taken up in 24 hours ; but a diet of 2 ounces of dry 
meat and 2 eggs, and 5 ounces of bread, requiring the wasting of the body by 
7 or 8 ounces of fat daily, could not long be endured. Moreover, these quan* 
titles of nitrogenous food produce more urates than a less nitrogenous diet 
would do. 

" If a little more than 21 ounces of dry arrowroot were taken daily, this 
would supply more carbon than is lost in the daily oxidation. The excess 
of carbon must either be deposited as fat, or must take away the oxygen, so 
as to leave none free to act on the nitroge'nous substance that is passing out 
from the albuminous textures. Hence, with carbonaceous diet in excess, 
the whole of the uric acid from the tissues might pass off through the blood 
unoxidized." 
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pation. According to modem physiology, the source of all vital 
energy, whether in the form of heat, of muscular or nervous force, 
resides in the food, and the function of the animal body is to ren- 
der active the potential energy which is stored up in the food we 
consume. ** There is no motion without some equivalent ante- 
cedent motion ; " * and as Dr. Frankland forcibly expresses it, 
*' An animal, however high its organization may be, can no more 
^^;/^ra/^ an amount of force capable of moving a grain of sand, than 
a stone can fall upwards or a locomotive drive a train without fuel.^f 

I have entered thus briefly into the relations of the quantity of 
food required for daily nutrition, because it has a direct bearing 
upon the formation of the gouty habit. An excess of food is one 
of the most important factors in the production of the errors which 
result from sub-oxidation. This excess may be positive or relative; 
positive, in being more than can, by any possibility, be oxidized, 
and relative, in being more than is required by the habits and oc- 
cupation of the individual. It is always to be borne in mind, 
therefore, in regulating the quantity of food necessary for healthy 
nutrinon that it is to be proportioned to the age and to the forces 
which are to be provided for in the maintenance of animal heat 
and nervous and muscular energies. Any excess beyond these 
necessities being certain to escape thorough combustion, and lay 
the foundation of disease. 

The relations of the quality of the food in the production of the 
gouty diathesis, though less important, probably, than those of 
quantity, are very striking and deserve special attention. It 
would appear, from the investigations of Edward Smith, Frankland, 
Haughton, and others, that the carbonaceous elements of the food 
are especially adapted to the production of heat and mechanical 
force, and that, with a free supply of oxygen, a diet of farinaceous, 

* Bence Jones. Loc. cit. 

t A lecture on the '* Source of Muscular Power," by Edward Frankland, 
Prof, of Chemistry, Royal Institution, London. 
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oleaginous and saccharine foods is best suited for persons requir- 
ing protection against cold, and engaged in occupations which 
demand great and prolonged muscular exertion. This corresponds 
with the well-known fact, that in the Arctic regions large quanti- 
ties of fats are instinctively consumed, and that a diet,^ontaining 
a large proportion of carbonaceous substances is preferred by la- 
borers. It is also in accordance with the diet regulations, founded 
upon experimental investigations, which are now frequently pre- 
scribed for the employees in factories, mines, and public works. 

A nitrogenous diet, on the other hand, with a minimum of 
carbonaceous aliments, seems to be better suited to the maintenance 
of a healthy nutrition in persons who do not require the evolution 
of a large amount of animal heat or whose occupations necessitate 
mental rather than muscular work. Clinical experience certainly 
shows that the characteristic dyspepsia of gouty persons is especially 
associated with the ingestion of large quantities of carbonaceous 
foods and beverages, where this diet is combined with lazy habits, 
indoor occupations, and intellectual pursuits. 

It will doubtless occur to you that there is an apparent incon- 
sistency here between the theory that lithaemia, which is the basis 
of the gouty vice, is caused by the defective disintegration of albu- 
minous foods an(J the special intolerance in gouty subjects of an 
excess of carbonaceous foods. The most plausible, and probably 
the correct explanation of this inconsistency is, that the habits of 
those who suffer from lithaemia do not necessitate the use of much 
of the kind of food which is best adapted for the production of me- 
chanical energy, and their supply of oxygen is insufficient for the 
thorough combustion of either the albuminous or carbonaceous 
foods. By withdrawing a portion of the latter, the oxidation of 
the former becomes more perfect. 

This intolerance of non-nitrogenous food in excess in gouty per- 
sons whatever, may be its explanation, is a fact of which your clini- 
cal experience will, I am sure, soon furnish you abundant evidence. 
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The fact will present itself to you, as most marked, in a feebler 
capacity for the digestion, first, of sugar, and especially sugar in 
a state of fermentation, as we find it in cider, beer, and wine ; second » 
of farinaceous foods, and third, of the fats. I have stated these 
substances Jn the order in which, I believe, experience generally 
teaches them to be productive of indigestion in gouty persons. 

The effect of fermented liquors in the formation of the gouty 
habit scarcely needs mention, but in these days, when distilled 
spirits are made to bear the special blame of the physical as well 
as the moral evils of intemperance, it may not be out of place to 
venture the opinon that so far certainly as physical ailments are 
concerned, the ingestion of a given amount of alcohol in distilled 
spirits and in wine or beer, the former may be regarded as much 
less productive of mischief than the latter. It may be stated in this 
connection that the geographical distribution of the more severe 
manifestations of gout, shows that they are much more common 
in wine and beer drinking countries than in those where distilled 
spirits are chiefly consumed. 

The tendency of sweet to provoke an acid and flatulent dyspepsia 
and the very special intolerance of them in persons in whom the 
gouty vice is well marked, is a common observation. This intol- 
erance is especially observed in the children of gouty parents, and 
I mention it because sugar in all forms is so freely and indiscrimi- 
nately given to children, in accordance with the popular notion 
that it is a most excellent food for them. I should also remark 
that fruits which contain a large percentage of glucose are among 
the articles of food which frequently require to be prohibited in 
the diet of gouty persons. 

The inability to digest farinaceous substances in considerable 
quantities, observed in persons who inherit or who have acquired 
the gouty habit, demands special attention. The disposition to 
feed children indiscriminately upon large quantities of starchy food 
to the exclusion, oftentimes, of milk and other albuminous ali- 
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ment|, and to make them the staple of ordinary diet for adults, 
without regard to their habits and occupation, is another populai 
error, and is frequently persisted in, when it becomes the source 
of serious mischief. Of the starchy foods in common use, those 
generally preferred as most digestible and nutritious, are those 
which contain the largest percentage of starch, and the smallest 
percentage of the glutinous or albuminous principle. Thus rice, 
arrow-root, and potatoes are considered especially adapted for what 
is termed a light and nutritious diet, when they are, in truth, the 
most frequent source of ind^estion in children and adults who 
live indoors and use little muscular exertion. If they do not cause 
indigestion they are transformed into fat, which is regarded as an 
indication of vigorous nutrition, when it is but too frequently the 
sign of an inherited or acquired tendency to that defective power in 
the thorough disintegration of food which leads sooner or later to 
disease. 

The special derangements provoked by this intolerance of fari- 
naceous foods in gouty persons, are disturbances in the primary 
digestion indicated by the signs of acid dyspepsia, acid urine and 
attendant gravel, and by the catarrhal affections of the mucous 
membranes and skin, which I have described to you. 

There is generally less intolerance of the oleaginous aliments in 
gouty persons than of sweets and starchy foods. Cooked fats, 
and especially those which have been fried, are less apt to be di- 
gested easily than butter and salad oil. It is a fortunate circum- 
stance that this ability to digest fats remains when sweets and fari- 
naceous substances are not tolerated. In diabetes, for example, 
and in gout as well, the use of butter, cheese, and oil can be made 
to give a sufficiency of the carbonaceous elements to gratify the 
appetite and to subserve their special purposes in nutrition. 

The second point in the treatment of the gouty diathesis to 
which I wish to draw your attention, is the necessity of a free sup- 
ply of oxygen. 
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The diurnal amount of inspired air in the average adult varies, 
according to different observers, from 360 to 398 cubic feet This, 
of course, is only an approximate estimate, as the amount must 
vary with all the circumstances, which affect the so-called vital 
capacity, and the rapidity of respiration. As I remarked in speak- 
ing of the causes of sub-oxidation, the loss of balance between the 
material to be oxidized and the air which oxidizes, is probably one 

# 

of the most common causes of this defect. If much food is taken 
much air must be breathed. But it is not upon the quantity of 
air alone that thorough combustion pf the food depends, the qual- 
ity unquestionably affects its oxidizing power. It is not yet deter- 
mined that anything is gained in the treatment of diseases depend- 
ing upon sub-oxidaiion, by the administration of pure oxygen, or 
a less dilute mixture of it than atmospheric air, but it is very cer- 
tain, that the highly heated and dry air of our furnace-warmed 
houses, is greatly inferior to the out-door air as an oxidizing agent. 
The colder the air the more oxygen will the lungs obtain in a given 
space, the hotter the air, the more diluted the oxygen. 

Purity of air also doubtless affects its oxidizing power. If the 
proportion of carbonic acid be increased, or if other gases be pres- 
ent, the entrance of oxygen into the blood must be seriously ob- 
structed the interference with diffusion in the air vesicles. The 
oxidizing power of the air is also supposed to be affected by the 
presence of ozone, and probably also by electrical conditions. It 
is through these agencies, perhaps, that the superior mvigorating 
qualities of sea and mountain air are to be explained. We all 
know how a change of air will sharpen the appetite and quicken 
the process of disintegration, and it is not impossible that science 
may yet improve our means of treating the manifold disorders which 
arise from imperfect transformation of the food by suggesting arti- 
ficial modifications of the respired air. For the present, however, 
we have to be contented with the oxygen as we find it in the at- 
mosphere, and to make this efl&cient, we are compelled to inculcate 
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the necessity of work or exercise in order to quicken the respiration 
and circulation, and thus secure its abundant supply and distribu- 
tion. 

I have thus sketched the relations which the quantity and qual- 
ity of food and the free supply of oxygen bear to the treatment of 
the causes which determine the gouty vice. The next subject to 
which I shall ask your attention, is the medicinal management of 
I his vice. 

The principles involved in the treatment of the gouty diathesis, 
are the improvement of the oxidation of the food, and the promo- 
tion of the elimination of the effete products. The investigations 
of physiological chemists seem to indicate that the remedies upon 
which most reliance is to be placed in improving the process of 
oxidation in the blood ?lxq Alkali dJi^ Iran, Clinical experience, 
however, furnishes abundant evidence of the value of 'alkalies in 
the gouty habit. There is no class of medicines more universally 
applied for the varied manifestations of this vice, and none upon 
which such uniformly good results are obtained. The very fact 
that nature has provided them in such abundant proportion in the 
food we consume, would seem to indicate their necessity in the 
chemistry of nutrition. The reputation of mineral Spas also in the 
treatment of gouty affections bears universal testimony to their 
efficacy as medicinal agents. 

Alkalies are used in medicine in the form of solutions of the 
caustic alkalies, lime, potash, soda, lithia, and ammonia, the alkaline 
carbonates, and the neutral salts of the vegetable acids, as the ace- 
tates, citrates, and tartrates. The latter are converted into carbo- 
nates before entering the circulation. The relative power of the 
alkalies in promoting oxidation within the body is not' determined, 
though experience generally favors the use of soda as the least irri- 
titing to the stomach, and on this account best adapted for con- 
tinuous use. Potash seems to have greater power as an eliminant, 
and is probably not inferior to soda in its effect upon oxidation. 
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Ammonia, in consequence of its volatility, probably has the least 
oxidizing power. Lithia has been highly lauded as a solvent of 
uric acid. 

The time and mode of administration of alkalies are points of 
considerable importance. When they are required as means of 
assisting the disintegration of the food, they should be given with 
or soon after the meals ; when they are needed to promote the 
elimination of effete matters, they act more efficiently when taken, 
largely diluted, upon an empty stomach. 

The form in which these remedies are administered also deserves 
attention. They should always be given well diluted. This 
appears to be much more important than the quantity. The util- 
ity of mineral waters is not dependent probably so much upon the 
popular notion of nature's superior chemical combinations as upon 
the degree of dilution of the salts. In persons of gouty habit I 
usually prescribe Vichy water, which contains about forty grains of 
carbonate of soda to the pint, with the meals, and with most excel- 
lent effects. 

Iron acts as an oxidizer by virtue of its increasing the red blood- 
globules, which are the carriers of oxygen. There are other 
metallic tonics which seem to act indirectly in the same way. 
Mercury, for example, in the spanaemia which occurs in the 
syphilitic dyscrasia, acts more efficiently in the same direction 
than iron ; for most of the anaemic states, however, which arise 
from defective nutrition, and especially that which occurs in suf- 
ferers from chronic gout, there are no means for increasing the red 
globules and so improving the oxidation of the food equal to the 
preparations of iron. I do not propose to speak of the relative 
merits of the different forms in which iron is used, but would 
simply remark that the most efficient method, in my experience, 
of administering iron, appears to be that which produces the best 
results in the use of alkalies, viz. : largely diluted preparations of 
the soluble salts. The form in which iron is found in chalybeate 
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waters combined with alkalies probably furnishes the best model 
for artificial preparations. The double salts ot the vegetable acids, 
which are very soluble, largely diluted, constitute perhaps the 
most popular and the most efficient preparations of this remedy. 
The mineral acids are remedies of great value in the treatment of 
the gouty form of dyspepsia, but they appear to exert their good 
effects by virtue of their tonic properties and their influence in 
promoting primary digestion. As dialytic remedies, that is to say, 
as means of promoting oxidation, they are certainly inferior to the 
alkalies. They may sometimes be advantageously given at the 
same time, the alkalies being given on an empty stomach to exert 
their good effects in the circulation, and the acids immediately after 
the meal to promote the primary digestion. 

To promote elimination your attention must be directed to 
securing a proper action of all the organs through which the waste 
products are discharged. The bowels, the liver; the kidneys, the 
skin, and the lungs must all be maintained in the most favorable 
condition for the discharge of their eliminative functions. The 
nitrogenous waste passes off mainly by the kidneys and bowels, 
and only under special morbid conditions by the skin. The skin 
throws off carbonic acid and certain volatile acids and salts, and 
the lungs, carbonic acid and water. I need not detain you with 
the details which are required to secure the healthy action of these 
organs. The use of purgatives for the occasional emergencies 
which necessitate prompt and efficient discharge of effete matter, 
of mild laxatives often requisite to promote the diurnal needs, the 
use of diuretics to stimulate the free discharge of the nitrogenous 
waste, the daily bathing and frictions to keep the skin clean and 
active, and the free exercise of the lungfs to prevent the stagnating 
effects of accumulated carbonic acid, are all important details in 
the treatment of the morbid conditions arising out of imperfect 
oxidation, with which experience will soon make you familiar. 

In conclusion I would remark that there are many details in the 
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etiology, symptomatology, and treatment of the gouty vice, to 
which in future lectures I shall draw your attention. I have thus 
far confined myself to the enunciation of general principles, both 
as regards the causation and therapeutics of this constitutional 
malady. As you have doubtless observed, I have grouped a great 
variety of affections as belonging to this vice, but I trust I have 
succeeded in impressing you with the reasons which, it seems to 
me, justify us in referring this large and varied class of ailments to 
a special disturbance of the process of nutrition. There is certain- 
ly nothing strained in the idea, and there is much in clinical expe- 
rience to confirm it, that, putting aside the diseases which arise 
from accident and parasitism, used in its largest sense, the majority 
of human ailments come from the violation of the laws which 
govern healthy nutrition ; and where do we find the violation of 
these laws more frequently or forcibly illustrated than in the igno- 
rance and intemperance which govern man in the use of food. 
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